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THE ATLANTA EXHIBITION. 


The progress of the Cotton States Exhibition at! 


Atlanta has thus far been extremely gratifying to its 
projectors, and promises to be as highly successfal as 
was expected in promoting the industrial and com- 
mercial growth of the new South. It would not be | 
fair to compare this exhibition with that so recently 
held at Chicago, as is sometimes done, but, were it not | 
that the late World’s Fair is so wuch in every one’s 
mind, the extent and variety of the display now being | 
made at Atlanta, the beauty of the grounds and build- 
ings, and the completeness of the show as distinctively 
representative of the growth of the Southern States in 
recent years, would excite the highest commendation 
every where. 

Our illustration gives a view of the grounds and 
some of the principal structures as seen from the Art 
building. On the extreme left is shown a small por- 
tion of the Manufactures and Liberal Arts building, 
the Wowan’s building occupies the center of the pic- 
ture, and at the right near the Ferris wheel is the 
California building. The later structure was erected 
by private subscription, and the State Board of Trade 
is making a fine exhibit, using the material collected 
at an expense of $100,000 for the World’s Fair. The 
Woman’s building was designed by a woman, as was 
the case at Chicago, and is classic in design, forming 





one of the most pleasing features of the Fair. It has 
an excellent display of the work of women, including 
a library of books written by women, their musical | 
compositions and magazines, and patents and inven- | 
tions due to females. The artistic work of women, 
paintings, etchings, architectural designs, etc., are 
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| well represented, and the educational exhibits are very 


complete, including technical instruction as connected 
with the industrial arts, as well as school and kinder- 


'garten work. The picturesque features of the land- 
| scape at the site of the exhibition were naturally of 


great beauty, but nearly a million dollars was ex- 
| pended in heightenihg their attractiveness, with the 
result of making the exhibition grounds surpassingly 
‘beautiful. Artificial lakes of considerable size form 
important features of the plan, and electric launches 
and gondolas on these lakes form pleasant means of 
transit from one section of the grounds to another. 

October 23 was President’s day at the Fair, and 
brought a large attendance to the grounds. The 
Vice-President and most of the members of the Cabi- 
net attended the President on his visit, and an im- 
portant feature of the day was a military parade in 
which participated United States regulars from Fort 
McPherson and volunteers from Connecticut, Virginia, 
North Carolina and Georgia. In reply to an address 
of welcome from President Collier, the President made 
a brief speech congratulating the organizers and 
managers of the Exhibition on the splendid success 
they had achieved. 

The principal buildings on the Exhibition grounds 
are: Manufactures and Liberal Arts, 206 feet wide, 
356 feet long, and 90 feet high, with side and end gal- 
leries, including second and third stories in towers ; 
Machinery, 118 feet wide, 500 feet long and 60 feet 
high; Minerals and Forestry, 110 feet wide, 350 feet 
long and 50 feet high to center of dome; Agriculture, 
150 feet wide, 304 feet long, and 110 high to center of 
dome ; Electricity, 85 feet wide, 262 feet long, and 109 
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feet to center of dome ; Transportation, 150 feet wide, 
450 feet long, and 68 feet high, with two enc galleries 
48 by 117 feet ; Negro building, 112 feet wide, 276 feet 
long, and 70 feet high ; Administraticen building, com- 
bining main entrance, fronting 240 feet on Piedmont 
Avenue, 50 feet wide at center, and three stories high ; 
Auditorium, including police department and express 
offices, 200 feet long, 135 feet deep, and four stories 
high, with mezzanine stories; Fire building, 205 feet 
long, 50 feet wide, and two stories high; Woman's 
building, 150 feet long, 128 feet deep, and 90 feet to top 
of statue on central dome; Fine Aris, 100 feet wide, 
245 feet long, and 50 feet high. 
———_——_ ~ + @+@.-- - 
Trial Trip of the St. Pawl. 

The preliminary trial of the International Naviga- 
tion Company’s new steamer St. Paul was, ali things 
considered, very satisfactory. During a forty-four 
mile run from Cape Ann to Cape Porpoise she aver- 
aged 191g knotsan hour. The boilers, owing to their 
being fresh from the shops aud more or leas foul with 
dirt and grease, gave trouble by “‘ priming ;” and this 
materially reduced the speed. At times she made as 
bigh as 21 knots. When the boilers have been thor- 
oughly cleaned, it is expected she wilh show a much 
higher mean apne | on the official trial. 
— ee 

THE following is the daily ration of the animals at 
the Jardin des Plantes in Paris: Ten pounds of flesh 
for each lion, tiger, and bear, seven pounds for the 
hyena, one pound for the wild cat, two pounds for 
the eagle, all of which flesh must be fresh and without 
bone. 





Q 


1 cag 
a 


Ww 


> & 


Copyright, 1885, by C. D. Amwon . 








_ dcieutitic America, 


[NovEMBER 2, 1895. 




















Bi,’ pl) al coe E  ?7HE ISLES oF SHOALS, 
Seientiti if American. Attention is called to an interesting article by 
Dr. Horace C. Hovey, in this week’s SUPPLEMENT, 


announcing recent discoveries concerning the Isles of 
Shoals. This picturesque group is nine wiles from 
Portsmouth, and includes nine small islands, five of 
which belong to Maine and fourto New Hampshire. 
Although discovered in 1614 by Captain Joho Smith, 
and visited by thousands of tourists, their geology has 
After briefly giving a few historical 
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THE RAILROAD ACROSS SIBERIA. 
The Russian government is displaying an activity 
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certain, not only that it will be completed, bat that 
it will be completed before the date originally ar- 
ranged. 

Before the close of this year the road will be opened 
as far as the River Obi. It will then be possible in the 
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With a powerful and efficient system of train fer- 
riage across the strait —a distance of say fifty miles— 
the United States system of railroads would be placed 
in touch, not merely with that of Siberia itself, but 
with the whole Asiatic and European system. 

Regarding Siberia, it is certain that that country has 
vast mining and agricultural possibilities, which only 
need transportation facilities to develop them. In the 
manufacture of implements and plant for agriculture 
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|deseribing in detail the fall of the Altels glacier. 


pleted, would make the cireuit of the globe a matter 
of not more than one month'straveling. Allowing five 
days from New York to the coast, six days to Bering 
Straits, fourteen days from Bering Straitsto London, 
and six days from London to New York, it would only 
consume thirty-one days of twenty-four hours to per- 
form the feat which, only a few years ago, in a daring 
flight of his imagination, M. Jules Verne suggested 
might be done in eighty days. 

Thus it is that in the arts and sciences the marvels 
of yesterday become the suanenneanauits of to-day! 
———— esata dinetiaaml 
THE GREAT AVALANCHE OF THE ALTELS GLACIER. 

When we speak of the magnitude of the pent-up 
forces of Nature, the mind can only have a vague 
sense of the meaning of the words. Occasionally, as 
in the awful cataclysm that happened some years ago 
among the islands of the Indian Ocean, or as in the 
case of this recent fall in the Alps of a whole glacier 
through some thousands of feet into the valley below, 
we get a concrete example of what ruin these forces of 
Nature can work, when once they lose their equili- 
brinm and are violently set in motion. 

We publish in this week's issue of the SUPPLEMENT 
a very interesting contribution to the London Engi- 
neering, from the penof Mr. C 8. Du Riche Preller, 
He 
analyzes the momentum set up by this immense body 
of ice as it swept down through a vertical height of 
pearly a mile upon the doomed valley of the Spital- 
matte below. An approximate idea of the magnitude 
of the forces at work may be formed by considering 











rian road approaches the Pacific Ocean, the matter | 
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that this mass of ice, whose bulk was equal to one and 
a balf times that of the great pyramid of Egypt, 
swept down a mountain side through a vertical height 
equal to ten times the height of the pyramid, and in 
so doing acquired a momentum that carried it up 
some 1,200 feet to the crest of the opposite mountain, 
before it finally fell back to a state of rest in the 
valley below. 
0 

LONG-DISTANCE TRANSMISSION OF WATER POWER. 

The history of human progress in the mechanical 
arts is the history of a great struggle bet ween the forces 
of Nature, active or dormant, on the one hand, and 
the intelligence of man on the other. No sooner does 
the mind perceive the magnitude and utility of these 
forces than it begins to seek out a way tocontro! them. 
Every new ivvention marks a further mastery of mat- 


=| The lightning has also done its share in the work of | ter by mind, a more complete subjection of Nature's 


forees to man’s service. Among the many natural 
storehouses of power that have been drawn upon, per- 
haps the most available and earliest used was that 
contained in the rivers and waterfalls. Here was a 
seemingly boundless supply; and men were quick to 
avail themselves of it. A glance at the map shows 
that very often the location of a city has been de- 
termined by the presence of available water power. A 
notable instance of this is the city of Minneapolis, with 
its world-renowned water-driveo flour wills. 

But though it is true that, where circumstances per- 
mitted it, cities have been built up around a natural 
source of power supply, it frequently, and more often 
than not, happens that the particular spot where the 
fall of water is located, or where the topography of the 
country favors the impounding of the waters, is ill 
adapted for the building of a city and the location of 
factories. In such cases the forces of Nature have been 
left to run to waste; not because their value was not 
appreciated, but simply because men knew of no means 
by which they could utilize them from a distance. 

Electricity, the annihilator of space, has solved the 
problem of transmission ; and the water turbine has 
solved the question of conversion of the stored-up en- 
ergy of all our streams and rivers. The matter has 
passed the experimental stage ; and there are cities in 
the United States to-day where the people are trans- 
ported, lighted, and their factories driven by water 
power that is located at a distance of many miles, per- 
baps amid hills or mountains difficult of access. 

It is difficult adequately to estimate the benefit that 
will accrue to this country from the utilization in this 
way of its vast natural supplies of water power. 

Not to mention Niagara, whose possibilities are 
shown in the successful plant now in operation, it is 
asserted by experts that Great Falls, Montana, has 
268,000 horse power within reach. The Snake River, in 
Idaho, has three great falls, the American Falls of 50 
feet, the Twin Falls of 90 feet, and the celebrated Sho- 
shone Falls of 310 feet. The Grand River in Colorado 
has been estimated as affording 200.000 horse power. 
The Colorado River, formed by the junction of the 
Grand and Green Rivers, flows in great volume and 
very swiftly for hundreds of miles. By impounding 
the waters of such rivers as these a power supply could 
be obtained that would cover all the possible needs of 
those countries through which thev flow. 

The States that lie to the west of the Rocky 
Mountains, and furthest from the sources of coal sup- 
ply, have been, as was to be expected, the first to avaii 
themselves of the electrical transmission of water 





power. 
Among the eariiest instances of this transmission is 
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the Pomona and San Bernardino supply, which has 
been in successful operation for a few years. This en- 
joys the distinction of being ‘the first long-distance 
transmission system operated in the United States.” 
In the adjoining State of Oregon a very fine and 
successful plant has been in operation for some time at 
the Falls of the Willamette at Oregon City. The head 
of 40 feet gives a minimum capacity of 50,000 horse 


power; and the Portland General Electric Company | 


have now in operation a hydraulic and electric installa- 
tion of which one-fourth is in operation, which is to 
have a full capacity, when completed, of 12,800 horse 
power. The station building, as planned, will have a 
length parallel to the river of 364 feet. The hydraulic 
plant consists of Victor tarbiue wheels, arranged in 
pairs; each pair consisting of a 42 inch and a 60 inch 
wheel, running respectively at 200 and 100 revolutions 
per minute. The larger wheel is to be used during ex- 
treme high water as an auxiliary. The power plant 
will consist of twenty three-phase generators and two 
direct current generators, acting as exciters. The 
generators are set upon the floor of the station, the 
armatures revolving in a horizontal plane. They are 
over seven feet in diameter and two feet high. The 
armatures deliver current directly to the line, at a 
working potential of 6,000 volts effective pressure, 
without the intermediation of step-up transformers. 

With a view to obtaining the best results the com- 
pany selected the three-phase system of electric power 
transmission. The current when it reaches Portland, 
14 3-10 niles distant, is transformed down toa potential 
of 400 volts. 

In addition to lighting the city, which contains be- 
tween 70,000 and 80,000 inhabitants, and operating the 
various motors, the Oregon City plant works an exten- 
sive system of trolley lines in the city on the west side 
of the river. It is proposed to carry the line across the 
river to East Portland and from there back to Oregon 
City. The whole plant is giving great satisfaction, 
and “its operation so far shows admirably, not only 
the effectiveness of the three-phase transmission sys- 
tem for general service, but also its feasibility.” 

The latest plant to be put in successful operation 
was that for the Folsom-Sacramento Power Transmis- 
sion. By impounding the waters of the American 
River, and the construction of a complete plant of tur- 
bines and electric generators, the city of Sacramento 
has been furnished with a power and light supply that 
will meet its needs for many years to come. 

The dam on the American River possesses an inter- 
esting feature in the shape of a long apron or “ shut- 
ter,” which pivots in a groove extending along the 
crest. This shutter is raised by hydraulic rams, and 
thereby the head of water in the river can be at any 
time increased. The hydraulic equipment consists of 
four pairs of 30 inch McCormick turbines, of 1,260 horse 
powereach. They run under a head of 55 feet at 300 
revolutions per minute; and they are directly coupled 
to the armature shafts of four 750 kilowatt three-phase 
General Electric generators. This is claimed to be the 
largest three-phase dynamo yet built. The height is 
8 feet 8'¢ inches and the base 11 feet by 8 feet 8 inches, 
and each weighs 59,897 pounds. At the electric power 
and light station in the city are three 250 kilowatt mo- 
tors and the various electric railway generators and 
are lighting dynamos comprising the plant. 

The largest consumer at present is the electric rail. 
way company, which operates 2444 miles of single and 
17 miles of double track. 

The Southern Pacific Company, whose railroad shops 
are situated in the city, are negotiating for 900 horse 
power, to be utilized in place of their present steam 
power; and there is a proposal to erect a city drainage 
plant that shall be electrically driven. 

The total length of pole line for transmission pur- 
poses is 214¢ miles. 
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THE HEAVENS IN NOVEMBER. 

Venus, having attained her greatest brilliancy as a 
morning star on the 25th of October, will continue to 
withdraw from the neighborhood of the sun until the 
end of November. Last summer, when she dazzled 
the eyes of her adwirers in the western sky, she was 
approaching the earth. Henceforth she will recede 
from it. She passed nearly between the sun and the 
earth on the 19th of September. At this time, when 
the two globes were at their nearest approach to one 
another and when Veuus was hidden from the eyes of 
terrestrial star gazers by the blaze of sunlight sur- 
rounding her, the astronomers of that planet had an 
opportunity to witness the phenomenon of a solar 
eclipse on the earth. Our globe must then have ap- 
peared to them as a much more brilliant planet than 
Venus ever is for us, and even the moon would be 
clearly visible to them. Watching with telescopes, 
they might have seen the moon swinging into line be 
tween the sun and earth, and then her round black 
shadow creeping across the Antarctic snows and the 
Southern Pacific Ocean. 

But some one may say, ** What’s the use of talking 
about inhabitants of Venus? Perhaps there are 
none.” 

Just so; but then we, ourselves, become, in a cer- 











tain sense, inhabitants of Venus when science enables 
us to place ourselves in imagination upon that planet 
and to see with the eye of the mind the things that 
would there be visible. Man does not live by bread 
alone; neither, if he opens the wings of his intelli- 
gence, does he dwell only on the earth. 

In regard to the habitability of Venus, I may remark 
that since I wrotein August last I bave talked with 
the Italian astronomer Schiaparelli at Milan, and he 
has assured me that his latest observations of Venus 
absolutely confirm him in the opinion that the rota- 
tion of that planet is exceedingly slow, and probably 
exactly coincident in time with the period of its revolu- 
tion around the sun. Venus, then (if Schiaparelli is 
right), has perpetual day on one side and unending 
night on the other. The bearing of such a condition 
of things on the question of habitability is too evident 
to need pointing out, but I have not room to discuss 
it here. In the meantime Venus asa morning star is 
worth getting up early to see, even though her splen- 
dor is fading. 

Nearly at the same time when Venus reached her 
greatest splendor in October, little Mercury was 
swiftly passing between the sun and the earth, as if 
in chase of his greater sister. At the beginning of 
November a sharp eye might detect him emerging 
from the rays of the morniug sun. The leash of gravi- 
tation by which his solar master restrains him is not 
long enough to permit him to overtake Venus, but 
on the morning of the 10th he will be at his greatest 
elongation from the sun, straining, as it were, to 
break his bonds, and then will be a good time for 
early risers to catch a glimpse of him. 

Mars, Saturn and Uranus are all assembled near the 
sun in the morning sky in the constellation Libra. 
Mars and Saturn will be in conjunction on the 16th, 
an evil aspect, according to the astrologers, since both 
of these planets are ‘‘malefics,” and very desperate 
malefics, too. Let us not, however, be alarmed. The 
temper of Mars has improved since he has been the 
object of so much flattering attention on the part of 
the inhabitants of the earth, while Saturn must 
surely be too busy keeping his rings of clashing me- 
teors in order to trouble himself about such small 
affairs as ours. 

On the 18th there will be a close conjunction of 
Mars and the star Alpha Libra; on the 20th a con- 
junction of Mereury and Saturn; on the 23d a con- 
junction of Mercury and Mars, and on the 25th a con- 
junction of Mercury and Uranus. These conjunctions 
are certain to play a conspicuous part in the horo- 
scopes of the astrologers, who, some readers may be 
surprised to learn, did not disappear with the dark 
ages, but flourish in large numbers to-day, and find 
thousands of credulous dupes. 

Jupiter, near the borders of Cancer and Leo, rises 
between two and three hours before midnight, during 
November, and is a brilliant object in the small hours 
of the morning. His belts of varying shapes and hues 
are not less beautiful than they were last spring, while 
the phenomena of his circling satellites are never with- 
out interest to the possessor of a telescope. 

The month opens with a full moon, the phase oc- 
curring on the evening of the 2d in Aries. The moon 
reaches last quarter in Leo on the evening of the 9th, 
and becomes new moon in Libra on the 16th about 
midday, first quarter following in Aquarius early on 
the morning of the 24th. 

The lunar planetary conjunctions oceur as follows : 
With Neptune on the 5th, with Jupiter on the 9th, 
with Venus on the 13th, with Mercury on the 15th, 
with Mars on the 15th, with Saturn on the 15th, and 
with Uranus on the 16th. The moon is nearest the 
earth on the 13th and farthest from it on the 25th. 

Among the double stars that are well placed this 
month are y Arietis, the first discovered double, mag- 
nitudes 4 and 444, distance 8"; ¢ Arietis, magnitudes 
41¢ and 6, distance 1.5; 7 Cassiopeia, magnitudes 4 
and 714, distance 5’, colors yellow and purple ; t Cassio- 
pei, triple, magnitudes 4, 7 and 8, distances 1°.5 and 
9"; and y Andromeda, also triple, although ordinary 
telescopes cannot at present show the third star. The 
two principal stars are of magnitudes 3 and 6, distance 
10°. Their contrast of color, gold and blue, is very de- 
cided and beautiful. GARRETT P. SERVIss. 

The New York Fruit Market, 

The first Almeria grapes of the season have arrived, 
and 1,542 barrels have been soid at the wholesale 
auction recently. The prices ranged from $3 to 
$6.50 a barrel, the average for the entire sale being 
$4.65. This sale is ten days earlier than the first offer- 
ing of last year. The fruit was not of the best quality, 
thongh the prices were high. It is estimated that 
90,000 barrels will constitute the total shipments to the 
United States this year. against 125,000 barrels last 
season. The only orangesnow to be had, excepting a 
few from Sicily, are those from Jamaica, and the fruit 
is of fair quality, considering its earliness. Several 
car load of Albemarle pippins from Virginia have 
already been shipped from this port to England. 

Other American apples now in European markets 
are Baldwins, Greenings, Kings, Northern Spies and 





Ben Davis, the highest grades selling there for $2 to 
$6 a barrel. Although 17,845 barrels of cranberries 
have thus far reached this city, besides 3,082 crates, 
twice as many as were received up to the same time 
last year, the demand for this fruit has been active 
enough to force high prices. The excessive heat dur- 
ing September is said to have injured the Cape Cod 
crop, and frosts have more recently damaged the New 
Jersey cranberry bogs, so thut it is estimated that the 
total yield will not more than equal the short crop of 
last season. Extra large varieties from Cape Cod 
command $8 a barrel. 

The season for California fruits is drawing to a close. 
The last plums, prunes and peaches have been received. 
Pears are scarce, and will continue to be so during the 
winter, since much of this fruit has been forwarded to 
England. One hundred carloads of California fruits 
have crossed the ocean during the summer and autumn, 
and Clairgeau, Duchesse, Easter Beurre, Comice and 
Glout Morceau pears now command $8,50 to $5 a box 
at wholesale in Great Britain; prices for the same sorts 
here range from $1.85 to $3.20 a box. Grapes consti- 
tuted the bulk of thirty-seven car loads of Western 
fruits sold in this city recently. Chestnats, which 
early inthe week sold for $7.50 to $8 a barrel, fell to 
$4 by Saturday, and hickory nuts were plentiful at 
seventy-five cents and $1 a barrei.—Garden and 
Forest. 


Cycle Notes, 

Bicycles are taxed in Belgium, but the proceeds of 
the bicycle tax are used for the improvement of the 
streets and highways. 

A number of wheelmen with guns strapped across 
their backs may be seen speeding over the roads a)- 
most daily in the neighborhcod of Manchester, N. H. 
They use the bicycle to reach the outiying woods in 
quest of game. 

In Montreal, Canada, the law provides that every 
bicycle must be equipped with a brake, 

A Chicago inventor has devised a three compartment 
pneawmatic bicycle tire which, while not anpunctur- 
able, still reduces the liability of injury to a mini- 
mum, because if the rubber in one of the compart- 
ments is punctured, the other two are still sufficient 
to carry the rider and keep the tire in evlindrical form, 
The partitions are arranged spirally. The tire is in- 
flated through three separate tubes, each chamber re- 
quiring separate pumping. 








In many bicycles it is a difficult matter to flush the 
bearings of the crank shaft with kerosene, owing to 
the absence of or smallness of the oil hole; they can, 
however, be admirably flushed in most bicycles by re- 
moving the saddle post and pouring kerosene down 
the frame. The crank shaft should of course be rapid- 
ly rotated and the bicycle inclined from side to side. 





Women bicyclists of Belding, Or., wear bloomers 
and a short skirt while riding through the streets of 
the town, but assoon as they strike the city line they 
doff the skirt, strap it to the handle bar, and ride un 
encumbered through the country districts. When 
they reach the city line on their return, they don the 
skirt again. 

The street railroad companies of Kansas City have 
decided to allow bicycles to be carried on their ears 
when the wheelmen have their tires punctured or 
their wheels otherwise injured so that they would be 
obliged to walk. 

For a long time the Kings County Elevated Rail- 
road, of Brooklyn, has been carrying bicycles, and 
the road is well patronized by wheelmen, so that 
sometimes on Sundays special trains are provided 
for their accommodation. The charge for bicycles is 10 
cents. 

Many of the Western cities have passed absurd or- 
dinances curtailing the privilegee of wheelmen, For 
instance, one Wisconsin city has passed an ordinance 
which prohibits riders from leaning their machines 
against hitching posts. 

The first annual convention of the United States 
Military Wheelmen was held at the Broadway Central 
Hotel New York City, October 15. The object of hold- 
ing the convention was to invite ali the officers and 
soldiers and ex-officers and soldiers of the regular or 
volunteer armies of the United States or of the Na- 
tional Guards of the various States who are wheel- 
men to meet together and express their views in regard 
to the utility of the bicycle for military maneuvers. 

The spread of the bicycle fever has had a marked 
effect on the rubber trade. A _ wel! known rubber 
dealer states that in the past eighteen months $5,000,000 
worth of crude rubber has been purchased by tire 
makers. 

An Oregon paper cites an instance of. what it con- 
siders the crowning act in the degradation of the 
horse. A man in Dalles owns a horse and also a bi- 
cycle, and the bicycle is the latest love. For it be bas 
neglected the horse until the latter bas grown fat and 
lazy for want of exercise. His stableman said the 
horse really must have exercise, so the owner ties it by 
a long halter to the handle of his bievele and trun- 





dles along three or four miles a day, leading the horse 
ignominiously behind him. 
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A MACHINE FOR SAWING MOULDING SIRIPS. 


With the machine shown in the illustration a piece 
or bar of lumber may be cut into two strips at one| an old fracture which previously existed, and when the 


operation, preventing any 


the strips having a cove and the other being quarter 
A patent has been granted for the improve- 
Upon a fixed | axle was of steel and 
spindle having a lengthwise recess isa revoluble cylin- | miles. It had been under more than one engine and 
der with saw teeth at its front edge, the cylinder rotat- | had been placed under the last one in November, 1887. 
ing freely on the spindle and its rear end abutting | In 1889 the wheels were retired; in October, 1894, the 
spindle. The cylinder is| engine was shopped for tire turning and repairs, and 


round, 


ment to W. V. Long, of Leesville, Ohio, 


shoulder on 


against a the 
rotated by three rollers engaging its peripheral surface, 


the rollers being wade of rubber or similar material | covery of any flaws. 





LONG'S MACHINE FOR SAWING MOULDINGS. 


and journaled in adjustable bearings, and being con-| report also gives the requirements imposed for the 


other by a belt, the shaft of one of 
the rollers having fast and loose pulleys, and receiv- 
On the standards 


ire guideways, and when the saw cylin- 


nected with each 


ing power from other machinery. 
ofthe trams 
der is rotated and a bar of wood is pushed through the 
guideways along the 
the 
eviinder, the wood being thus cut into two strips. 


against saw teeth, one corner passes inside the 
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AN EIGHTEENTH CENTURY PROJECT FOR A HUGE 
CANNON. 

reproduce is made from a 


The engraving that we 
rare print of the last century, and is certainly 


eh 


very 
Du 
ner in which it 


ie engraved 


The following is the quaint legend that interprets 
the letters and figures engraved upon the print : 

A. He who causes the machine to move. B. The two 
gunners. ©. The assistant mechanician who serves to 
control the front wheels in order to keep the cannon 


1. The fram- 
Large powder magazine 


4. 


in balance and to apply the match to it. 
» 


of the entire machine. 


of artiil 


in 
ry & The gun. Priming pan 


and opens of 


and piece 


it- 


t 


tnat en 


length wise recess of the spindle | 


as shown by its peculiar aspect and the man-| 


waste of material, one of 





In the official report upon the acci- 
Yorke attributed the accident to 


end of the engine. 
dent Lieut.-Col. 


engine turned over, the left hand leading axle was 
broken short off close to the wheel, which was thought 
to be the effect and not the cause of the accident. The | 
254 years old, having run 578,020 | 
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‘at this time the axles were examined without the dis- 
The method of examination of 
axles by the inspector in 
charge of this work is given 
in the report. It consists 
in carefully cleaning the 
axle and placing it in a 
lathe and, after it has 





been exposed to the vibra- | 
tion produced by the tire} 
turning, the surface of the | 
axle is closely examined | 
for flaws with a magnify- | 
ing glass. The axle is also 
subjected to a shock by| 
hammer or otherwise in| 
order to force the oil out | 
of any crack which may | 


exist. The report shows 
that on February 27, the 


day previous to the acci- 
dent, the customary pond 
amination of the axle was | 
made, but of course could | 
not disclose the existence 
of this fracture, which was 
inside of the wheel. The 





acceptance of new axles, which consist of the drop | 
test and in some cases of chemical analysis. The in- 
spector, after examining into the methods for the 
testing of new axles and examination of old ones, 
came to the conclusion that there was no means 
of detecting fractures which occurred within the | 
boss of the wheel. He considered the mileage of the 
broken axle as being high, but stated that no limit 
of age, either in years or miles, has ever been laid down 
for locomotive axles, though it was usual to subject all 
engines to a special examination after reachinga mile- 
age of 250,000 and after every subsequent 100,000 miles. | 
This examination is carried out on the North London 
Railway, which also makes an additional examination 
at every 40,000 to 60,000 miles run. 

The average yearly mileage of this axle was 23,000 
It was examined in 1887, 1889, 1892, and 1894, or at in-| 
tervals of from 46,000 to 69,000 miles. The report says | 
that a crystalline appearance of the fracture was found, 
and it was thought that the previous partial fracture 
and the complete fracture of February 28 were due to 
age, combined with a severe frost. The inspector 
speaks well of the tests for new axles, and was disap- 
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Breaking of an Axtle 


Inside the Wheel, 

In February of this year a 
North London train on the 
(ireat Northern main line met 
with an aecideat at Wood Ui 
(yreen station which was 
caused by the leading axle of EIGHTEENTH CENTURY PROJECT FOR A LARGE CANNON. 
the engine breaking off in- (Reproduction of a Dutch Engraving on a Scale of One-quarter.) 
shkie of the wheel fit of the 
right hand wheel. The train did not leave the rails! pointed to fail in discovering a method to disclose such 
immediately, bat apon striking the corner of one | fractures as this one. In conclusion the report says: 


‘the platforms it was turned over upon its left side, | “It has sometimes been suggested that it ix desirable 
The engine was /|to fix a limit of age, either in years or miles, for all 
It | locomotive axles, after reaching which, whether they 
Was an eight-wheel tank passenger type, with a bogie | are apparently sound or not, they should be withdrawn 
end, which in this case was the trailing | from use. 


kill ty 


running 


the engineer and fireman. 


backward with the coal bunker ahead. 


uoder the front 











But the locomotive superintendents of rail- 
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way companies bave not as yet seen their way to act 
upon this suggestion. It is right to mention that it is 
now the custom of all the companies with whom I bave 
heen in communication, including the North London 
Company, to make the wheel seat of every axle slightly 
larger in diameter than the journal and body. In this 
way the strongest part of the axle is that inside the 
wheel, and failure of an axle in the wheel seat is con- 
sequently nowadays extremely rare. This modern 
form of design was not adopted in the axle which led 
up to the disaster under consideration, and the dia- 
meter of the wheel seat was the same as that of the 
journal and the body.” 
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AN IMPROVED CASK STORING RACK, 
A rack with which is connected a traveling hoisting 
apparatus, to facilitate the storage of casks and other 
articles, isshown in the accompanying illustration, and 
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RACK. 


forms the subject of a patent issued to William D. 


PUFFER’S CASK STORING 


Puffer, North Adams, Mass. The framework of the 
rack forms a series of cells, in each of which are tracks 
adapted to receive wheeled trucks, aspring arm on the 
truck having a hook or keeper engaging one of the up- 
rights to lock the truck in proper position ina cell. 
Along the front of the rack, near the bottom, a rail is 
secured upon brackets, and upon the top of the rack, 
near its front edge, are two parallel rails bet ween which 
travel grooved wheels journaled in a horizontal frame, 
a cage attached to this frame having also grooved 
wheels traveling upon the rail near the bottom of the 
rack, whereby the cage is supported to travel along the 
front face of the rack. The cage is of a width and 
height corresponding toa vertical tier of cells in the 
rack, and in each compartment of the cage are tracks 
adapted to register with the tracks in the rack cells, 
spring arms locking the cage in front of any one of the 
vertical tiers. 

A lifting mechanism, actuated by a hand chain 
passed over a sprocket wheel, 
forms a part of the cage, and 
when a cask or article to be 
elevated is rolled under the 
eage, the grapples or clamps 
are lowered and made fast to 
it, when the article is raised 
to the desired cell by means 
of the hand chain. A worm 
meshing with a worm wheel 
on the shaft of the lifting 
drum prevents a reverse move- 
ment of the chain, and a ear 
or truck is then moved from 
a cell in the rack, when the 
article is lowered upon it, 
and the truck with its load 
is moved back into the rack 
in which the article is to be 
stored. This storage system 
is adapted for all shapes of 
merchandise, the cars being 
built flat for boxes, and 
casks or boxes may be readily 
raised from a cellar through 
a trap door by the lifting 
mechanism, the cage being 
conveniently moved to the 
front of any tier of cells in the 
rack for the storing or remov- 
ing of merchandise. 
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Cranberries in Cholera, 

Dr. Goriansky declares that 
the use of the pure and fresh juice of raw cranberries, 
given freely, either undiluted or with an equal part 
of water, is an excellent means of relieving the thirst 
and vomiting peculiar to cholera. In fifty cases, im 
which ice and narcotics failed to make the slightest 
impression, the cranberry juice in small but repeated 
doses rapidly checked both vomiting and nausea. 
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SILK GROWING IN INDIA. 

Though the Indian trade in silk has fallen off since 
the days when the Portuguese found the silk-laden 
ships of the merchants of Cambay the greatest prize 
they could win, or the industry constituted the chief 
source of revenue to the old ‘“* Honorable Company,” 
yet still it forms in the raw a very appreciable item in 
the commerce of India. A recent number of the 
Graphic, London, contains an interesting article on 
the subject, from which we abstract the following par- 
ticulars and illustrations: To see something of the 
conditions, both of silk spinning and weaving, no better 
centers can be chosen than Berhampore and Murshid- 
abad. The Indian government has placed here its la- 
boratory of practical sericulture under the direction of 
Mr. N. 8. Mukerji, who was trained for his work at 
Cirencester Agricultural College (where he was gold 
medalist of his year), Lyons, and in Pasteur’s labora- 
tory. Unfortanately, among the other influences 
which have handicapped the Indian output of 


silk had come to be that of those diseases among 
to bacteriologists as Pé- 
By a long series 


silkworms known 
Flacherie and Grasserie. 


the 
brine, 


i , eS ‘ —_ 





= er 


UNWINDING THE COCOONS. 


Scientific American. 


is, of course, the exceeding cheapness of labor that 
would give India such an immense advantage in the 
world’s markets could only her possibilities in silk 
growing be fully exploited, and meantime the primi- 
tive methods that have been in vogue for years are 
practiced for the winding and reeling with very little 
advance in the use of machinery. 

Most of the rearing is done by villagers in their 
own homes, while the wild tussus cocoons are collect- 
ed by the Santals—the great hunting and jungle tribe 
of Bengal—who go ont with a large amount of super- 
stition and many strange observances to gather in 
their harvest. The treatment of the silk is practically 
the same after the first process of steaming the co- 
coons to soften them has been yone through, the 
tussus being subjected to a chemical bath, which is 
not necessary for the cultivated material. When the 
cocoons are brought to the filature, they are spread 
out upon enormous trays of plaited palm leaf in the 
sun to dry, and a curiously brilliant scene of color one 
sometimes obtains from the mass of row upon row 
filled with bright canary and pale amber oval balls, 
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PLACING SILKWORMS IN THE SPINNING TRAYS AND REMOVING THE COCOONS. 





against walls of dull Indian red, while about the in- 





THE SILK INDUSTRY IN INDIA. 








TESTING, SORTING, AND PACKING SILK. 


of patient experiments, Mr. Mukerji has not only ;closure move dark figures turbaned in some rich, 
succeeded in stamping out a great amount of disease, | bright hues, or habited in white or colored saris, with 
but has placed within reach of the village silk setae | overndad the eastern sky glowing in its deep un- 
a large available supply of perfectly healthy eggs,| clouded blue. Steaming is the next process, the co- 
which, after the long time that seems absolutely in- | coons being brought to the hot chamber in large bas- 
dispensable for the native mind to overcome prejudice kets covered by a piece of sacking. When sufficiently 
against any sort of innovation, they are now begin-| softened they go to be unwound, and in a large fac- 
ning t~ take advantage of. The Bengal worms are|tory this is perhaps the busiest scene of all. Each 
those scientifically classified as Bombvx Fortnnatus | latai, as the wooden appliance on to which it is wound 
and B. Creesi, and differ from B. Mori of most of the | is called, isin charge of two persons, generally a man 





other silk-producing countries in that they give more | and woman or man and boy. 


“erops” in the course of the year, and require their 
food in a much younger and less developed condition. 
Instead, therefore, of the mulberry trees associated 
with silk districts here in Bengal, one sees literally 
mulberry fields which are cut down three or four times 
@ year with a sickle like so much wheat. Mr. Mukerji 


and other experts are greatly in favor of introducing 
the European worms and system of culture to a greater 
extent, and in Kashmir and the Punjab—looked upon 
by many as a coming field of silk production—it is 
probable that climatic and other influences might give 
satisfactory results in due course, though experiments 
so far have not given unqualified encouragement. It 





The man (or sometimes 
a woman, as there is no sex restriction of custom in 
the matter) sits upon his heels upon a long raised 
stone bench before a bath in which the cocoons are 
kept moist. The fine silk filament passes through his 
fingers on to the latai beyond, which the woman or 
boy keeps in rapid motion so long as the thread re- 
mains unbroken. Among the poor native spinners in 

| their own homes mechanism even more simple is em- 
| ployed, and one may often see there a woman winding 
the cocoon through her fingers while she keeps her 
small rough latai of bamboo stieks in swift movement 
with her toes. When spun, the silk, which to non-ex- 
pert touch seems beautifully soft and even, is twisted 
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by women’s fingers into hanks, and is then ready for 
the market. The exceeding delicacy of touch which 
the natives show in sorting the different grades and 
thicknesses of silk is, perhaps, to European eyes one of 
the most marvelous features of the industry. They de- 
tect any variation of fineness instantly, and place a 
skein with unerring accuracy in the category to which 
it belongs. 

At the great Alliance Silk Mills of Bombay —the only 
ones in the Dependency—there is a very large and in 
creasing outturn now of the lighter silken fabrics. 
There the machinery is all of the latest and most ap- 
proved of modern patterns, and save for the presence 
of Eurasian and Parsee foremen and dusky skinned 
Hindoo hands, male and female, it would not be diffi- 
cult to imagine one’s self in one of the great factories 
of Manchester, Congleton, or Leek, whose products, 
indeed, these Bombay ones much resemble in quality, 
coloring, and design, as aniline dyes are used, and Hua- 
ropean patterne are freely copied. The Mohammedans 
are large buyers, but for them are woven specially the 
Mashru and Sufi, i. e., “ permitted” and *lawfal” ma- 
terials with an appreciable admixture ef cotton, in 








obedience to that injunction of the Prophet which 
forbids the wearing of perfectly pure silk. 

Of {greater interest, perhaps, from the point of view 
of an art craft, are the works that are executed upon 
the hand looms of the silk districts. Down in Murshi- 
dabad and Berhampore are still woven the old- 
fashioned saris with the anchlas, or bordered end, in 
which is reproduced the immortal and universal 
knop and flower pattern, or those strangely conven- 
tionalized forms of mango, the sacred fig, or the lotus, 
which have come down through the centuries, as well 
as the chelijors, which are seven yard lengths of 
(usually) plain, colored and bordered silks, which form 
part of the ceremonial garb of the Hindoo bridegroom, 
The.shawls, too, are very interesting, though the art 
of weaving these is on the verge, it is to be feared, of 
extinction. For at present the secret in this district 
of setting the complex naksha looms necessary for 
making them remains a secret of an old man of eighty 
years of age, named Dubraji. There is a beautiful ex- 
ample of his work in the Imperiai Institute of a white 
twilled ground, with a design probably suggested by 
the ivory and inlaid work characteristic of many parts 
of India. 
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The Funeral of Pasteur, 

Amid the signs of national sorrow, the faneral of 
Pasteur tock place on Saturday, October 5, 1895. 
France, more than any other nation, knows how to do 
honor to the memory of those who have contributed 
to her greatness, and by giving a national funeral, as 
well as taking the cost of it upon herself, she has once 
more shown the esteem in which she holds those who 
have devoted their lives to the increase of the world’s 
knowledge and happiness. How very fall was this ex- 
pression may be gathered from the report of the Lon- 
don Times correspondent at Paris. We read: ‘‘ Quite 
a small army of infantry, marines, cavalry, artillery, 
and municipal guards, mounted and on foot ; deputa- 
tions from all the schools and learned societies ; most 
of those who speak and of those who govern and com- 
mand in the name of France came to render homage 
to the stainless giory of this Frenchman, whose genius 
devoted its efforts to the whole of mankind, and who 
deserves the gratitude of the world, not merely for 
the labors which he accomplished, but for the new} 
paths which he opened to science by the fresh discov- 
eries which he made for the benefit of mankind.” 
Shortly after ten o’clock on Saturday morning, the 
troops and innumerable deputations, which had as- 
sembled in and near the Pasteur Institute, marched 
past before the coffin containing the body of the illus- 
trious investigator. The funeral procession was then 
organized. Genera! Saussier, surrounded by his staff, 
and followed by the first division of infantry, preceded 
the hearse, and behind him came a long line of depu- 
tations, many of which had wreaths in their center. A 
number of wreaths were borne on litters, and others 
were carried on six cars, each drawn by a pair of 
horses. 

“Along the route from the Rue Dutot to Notre 
Dame,” says the Times correspondent, “the compact 
and silent crowd respectfully uncovered their heads 
as the hearse passed, and the two thousand soldiers 
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in the recent Paris-Bordeaux motocycle contest. It is 
confidently predicted that some of the vehicles will 
make the 100 mile run in less than half this time. No 
motocycle will be admitted to competition unless it first 
passes the examination at the preliminary tests which 
will be held October 29, 30, and 31. An exception 
to this rule will be made for such foreign vehicles 
as won prizes at the Paris-Rouen or Paris-Bordeaux 
lraces. All competitors should bear in mind that the 
| judges will take largely into consideration the show 
| ings made in these preliminary tests. 

There were present at the session of the judges, 
October 22, Prof. John P. Barrett, city electrician ; 
| President Heury Timken, of the National Carriage 
| Builders’ Association ; Colonel Marshal! L Ludington, 
|C. F. Kimball and Leland L. Summers. 

Prevention of Smoke on Locomotives, 

The third annual convention of the Traveling Engi- 
neers’ Association was held at Pittsburg, beginning 
September 10 and lasting until the 12th. The balance 
of the week was spent by the members in visiting the 
Galena Oil Works at Franklin, Pa.,and the Pennsyl- 
vania Railroad shops at Altoona, Pa. Among the re- 
ports was one on the following subject : 

** How can the traveling engineer assist in prevent- 
ing the unnecessary emission of black smoke.” 

The committee on the above question say : 

We consider the brick arch one of the greatest aids 
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lto the engineman in the prevention of smoke, inas- 


much as the smoke and gases toa great extent are 
consumed in coming in contact with it, which in its 
absence would escape through the flues. 

We consider a good solid fire the best, i. e., about 
six to eight inches good white fire, then when fresh 
coal is added there will be more heat units to ignite 
the smoke and gases than there would beif a light fire 
was carried, and there will be less likelihood of the air 
coming through the grates in too great-volume. And 


[NOVEMBER 2, 1895. 


The Baltimore Tunnel Electric Locomotive in 
Service. 

The first of the lot of four electric locomotives to be 
built by the General Electric Company for the Balti- 
more & Ohio tunnel at Baltimore is in active service. 
The second one is being shipped in parts, The contract 
requires the engines to haul 15 loaded passenger 
ears anda locomotive at 35 miles an hour and 30 loaded 
freight cars and locomotive at 15 miles an hour through 
the tunnel up an 08 per cent grade; the object being 
to keep the tunnel free from locomotive smoke, which 
would, of course, be aggravated when pulling up the 
grade. The tunnel is large and handsome and well 
lighted by incandescent lamps on the walls, and 
through it passes the traffic of the Philadelphia Divi- 
sion of the Baltimore & Ohio Railroad. 

There have been some changes on the electric loco- 
motive since it was put in service, but probably not 
more than might be expected from the limited ex- 
perience had so far with such motors. The locomotive 
is now pulling all the eastbound freight trains through 
the tunnel, that is about 12 trainsaday. Going west 
the trains run through without steam, th grade de- 
scending at 42 feet per mile all the way. 

The speed made with the guaranteed load is not so 
fast as agreed upon. About eight miles an hour is all 
that the locomotive is capable of making with the 30 
loaded cars and a locomotive, according to the state- 
ment of the engineers on the ground. It is said that 
the motors will not stand the current required to haul 
such a train up the grade at 15 miles an hour. This 
is not to be wondered at when it is known that the 
current required at eight miles an hour is 1,500 am- 
peres,’the motors being in series, so that all the current 
flows through all of the motors. 

The locomotive is not being used now on passenger 
trains. The smoke clears from the tunnel between 
trains when pulled by steam locomotives, if the trains 
are not too close together, so that the freedom from 








and policemen, drawn up in line to keep the way | further, because, if service is heavy, the heavy fire will | smoke that could be obtained by the use of the electric 
clear, had absolutely nothing to do. The pall bearers | stand the action of the exhaust better than a light one. | !ocomotive is not very important. The steam locomo- 


were M. Poincaré, M. Joseph Bertrand, M. Georges | 


We recommend the wetting of the coal when weather 


tives on the freight trains that are hauled through 


Perrot, Dr. Brouardel, M. Gaston Boissier, and M.| will permit of it, as the vapor arising from the coal | ™ake a good deal of smoke while in the tunnel and 


Bergeron. After marching foran bourand a half along 
the left bank of the Seine, the procession reached the 
square of Notre Dame. The aspect of the cathedral 
was most impressive. The presence of President Faure, 
the Grand Duke Constantine, Prince Nicholas of | 


Greece, Cardinal Richard, the whole of the Diplomatic | 


Corps, the ministers, the Institate of France, the \a 


office bearers of the Senate and the Chamber of Depu- 
ties, the red robed judges, the members of the univer- 
sity facalties, in orange, red, and crimson robes, and 
the other distinguished persons invited—all this cis- 
play of official mourning was coupled with and yet 
eclipsed by the profound silence, the manifest grief. 
The immense crowd was a rare and impressive, if not 
a nnique spectacle.” 

The Roval Society was represented by Mr. W. T. 
Thiselton-Dver, C.M.G., director of the Royal Gar- 
dens, Kew. At the final funeral, which was held 
in connection with the centenary of the Institute, on | 
the 25th ult., several of the officers and fellows of the) 
society were present, together with many delegates 
frou other of our learned societies. 

After the service in Notre Daime, the coffin contain- 
ing Pasteur’s remains was removed to a catafalque 
outside the cathedral, and M. Poincaré delivered an 
oration before it, on behalf of the government. 

“Thus,” says Natare, “does France venerate the 
memory of her noblest son. Bat France is not alone 
in her grief. The haman race joins with her in mourn- 
ing the loss of one who has done so much for humanity 
and science. The name of him to whom the world 
owes so much good is imperishable.” 

—— > + 

The Chicago Times-Herald Motocycle Contest, 

All contestants will be on hand with their motocy- 
eles at 8 o'clock Saturday morning, November 2, at the 
junction of Jackson Park and the Midway Plaisance. 
At a signal from the starter, a platoon of mounted 
South Park policemen will proceed west on the Mid- 
way Plaisance, followed by the competing motocycles 
formed in parade line, the vehicles being separated by 
spaces of about forty yards, 
cycles will move west onthe Midway, through Wash- 
ington Park and Fifty-fifth Street Boulevard to Hal- 
sted Street, where the contest proper will be started. 
The judges decided on this programme for the reason 
that three important railroad crossings are situated 
Halsted Streets, over which it 
would be impractical toconduet a contest in which the 
element of speed was a factor. At Halsted Street and 
Fifty-fifth Street Boulevard the motocycles will be 
started in pairs at intervals of one minute. Each mo- 
tocyele will have assigned to it a referee or umpire 
who will pass apon all questions which may arise on 
the route from Chicago to Waukegan and the return 
to Lincoln Park. Each motocyele will register at the 
established relay points, namely, Jefferson Park. Half 
Way, Wankegan and Winuetka. 

The judges decided to make a time limit of thirteen 





between State and 


In this order the moto-| 


when put in the fire will materially assist in the con 
sumption of smoke. 

We consider the baffle plate over the door of great 
value, inasmuch as the cold air that enters at the 
door when open will be turned downward onto the 
surface of the fire, a great percentage of which, in the 
bsence of the plate, will pass direct to the flues. 

In cities where a little smoke is annoying, we 

recommend the use of a good smoke consumer, which, 
if in the hands of carefal men, will do good work and 
prevent the emission of smoke. 





Gigantic Long Horn Beetle in Spruce Timber. 

I send you a bug foraname. I found itin a cavity 
which it had to all appearances cut out for itself in an 
old piece of (I think spruce) timber, that had been for 
I don’t know how long under a pile of lumber. This 
bug was in the cavity, headed out, and fastened its 
jaws viciously on a piece of straw when it was placed 
close to its head. 

The cavity was oval in shape, about 134 to 2 inches 
long, %& to 1 inch wide and perhaps 5¢ inch high, with 
an opening in front. The wood was somewhat rotten 
on top of the hole, but only dozy for the larger part 
where it had cut it out. 

It was exceedingly lively when discovered, but did 
not attempt to run far. C. A. SUMNER. 

ANSWER BY THE LATE PROFESSOR ©. V. RILEY. 

The light brown beetle with long feelers having 
cylindrical joints and three rather stout spines on each 
side of the thorax, sent by Mr. C. A. Sumner, of Mil- 
ford, Mass., is known as the Cylindrical Orthosoma 
(Orthosoma brunneum, Forst.) There are several of 
these brown longicorns known to occur in the North 
American fauna, some of them three times as large as 
the present species. The larve of this and the allied 
species are large, fat, elongate creamy white grubs, 
the posterior portion somewhat narrowing, but the an- 
terior portion broadening and terminating in a dark 
horny head armed with a pair of strong jaws, The 
whole body is quite wrinkled and there are especially 
a series of transverse wrinkles both on the upper and 
| under or dorsal and ventral surfaces of the principal 
segments. It has long been known that the larva of 
this particular species feeds in old stumps, whether 
alive or dead, of various pines and spruces, so that 
there is nothing surprising in the beetle being found 
in an old piece of spruce timber. The larva had fed 
on the timber and had transformed to the beetie, 
which was probably just ready to eat its way out 
to the surface when found. The larve of some of the 
other species, especially of the broad necked Prionus 
(Prionus laticoilis, Drury) and of the tile horned 
Priopus (Prionus imbricornis, L.), affect not only the 
old stumps, but the live roots of a number of different 
trees, including various orchard trees, like the apple, 
and have been found particularly injurious at times 
to grapevine roots, as was shown many years ago 
(Riley's First Report on the Insects of Missouri, 1868, 
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moving at eight miles an hour. 

An observation made recently shows that the freight 
locomotives hauled at a slow speed foul the tunnel as 
much as the passenger train locomotives running at a 
high speed and using steam. 

The length of the tunnel run is about 1°4 miles, and 
the useful service of the electric locomotive is about 28 
miles a day, as learned from the attendants. The cost 
per mile run is, of course, very great, as it niust include 
a heavy charge for that part of the stationary electric 
plant that is not needed for lighting the tunnel, yards 
and shops. 

Whatever may be the outcome of the use of electric 
locomotives in the Baltimore tunnel, there is one valu- 
able practical lesson already: there is a possibility of 
getting any reasonable pull with an electric locomo- 
tive. This fact will be impressed on the mind of any 
|}one who sees the machine take hold of a train of 30 

cars and start them without using the slack. In the 
matter of speed, there is nothing about this service 
‘that is intended to show how fast electric locomotives 
lean run, 
| A far better example is found in suburban street 
ear lines. It has been said in the press reports that the 
Baltimore electric locomotive has reached 61 miles an 
hour. This is quite probable, as there is sufficient power 
to drive the locomotive and several cars at 100 miles an 
hour if the motors were all placed in multiple in- 
stead of series. Speed with electric motors is largely a 
matter of connection of the wiring, and high speeds 
are generally more feasible and economical than slow 
speed with heavy loads. 

Taken as a whole, the Baltimore tunnel engine is a 
very interesting mechanism, and the controller in the 
eab for directing the electric current is a study in de- 
tails that makes a profound impression on the layman. 
The sparking in the overhead conductors has been re- 
duced by using two collectors, but the rusting of the 
iron conductors is a continual source of annoyance. It 
is well worth a trip to Baltimore to see the locomotive 
pull a train, and the experience of the next six months 
with this plant may be very interesting to electricians 
as well as to railroad men whoare looking to electric 
locomotives to bring back the passenger traffic which 
the street lines have “stolen.” It may be well to say, 
\in closing, that this theft is simply an illustration of 
the fact that the natural public, like nature herself, 
follows the line of least resistance, and it is often eas- 
ier and more comfortable to take the trolley car than 
to walk to the station and wait for a train.—Railroad 
Gazette. 








» 
——_ 


a 
> 


Traction Trials in Berlin, 
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The Elektrotechnischer Anzeiger announces that 
the municipal authorities of Berlin have resolved te 
grant a credit of 50,000 marks ($10,000) for the purpose 
of carrying out experiments with various forms of 
traction, more particularly with the Serpollet steam 
car, the Dessau gas car, and the improved accumulator 
systems. 
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The Lignite Industry of North Dakota. 

According to the American Manufacturer, lignite is 
found in all the western half of North Dakota, crop- 
ping out of the bluffs and hillsides. In most localities 
there are three or four strata of it, the upper being 
from a foot to 8 feet thick, and the lower one from 5 to 
30 feet thick. The upper veins are softer than the 
lower veins, and are too thin to be of any value. Most 
practical miners believe that still lower veins would 
be found if the shafts were sunk, and that these veins 
would prove to be barder than the ones now worked, 
but the industry of mining in the State is everywhere 
in a rather rudimentary stage, and there is no capital 
available to make experiments. A level is run in from 
the face of some bank convenient to a railroad, a track 
is laid into the opening, and the coal is taken out by 
the simplest and most economical method. 

The mines now worked for shipping are at Sims, on 
the Northern Pacitic, 35 miles west of Mandan; at 
Lehigh, 106 miles west of Mandan, and also at Minot, 
where the Soo road crosses the Great Northern, and 
at Burlington, a short distance from Minot, on the 
latter road. Mines worked by settlers to supply 
neighborhoods with fuel are numerous. Perhaps the 
most notable of these are in McLean county, north of 
Bismarck, where a superior quality of coal is found. 

So vast are the lignite fields of North Dakota in 
their extent and so wide in their geographical dis- 
tribution, that only such as are very rear to a railroad 
track and present thick veins exposed for the most 
economical mining operations have any present com- 
mercial value. In other words, coal lands are worth 
no more than other lands unless they are contiguous 
to a railroad and unless the lower vein is thick and 
ean be entered on a level. 

The cost in carloads on the track at Fargo is $3.25 
per ton. This is now the furthest eastern point of 
supply, but it will not be long before lignite will cross 
the Red River and become established as the favorite 
fuel in the northern Minnesota towns. At Mandan 
lignite costs $2; at Bismarck, $2.25; at Jamestown, 
$2.55; at Carrington, $2.90; at Leeds, $3 25; at Oakes, 
$3.10; and at Lisbon, $3.15. It is not possible to mar- 
ket it in South Dakota by reason of the excessive 
charges of the railroads operating in that State. 
They demand as much for hauling it from Oakes to 
Aberdeen, about 50 miles, as they charge for hauling 
Eastern coal all the way out from Chicago, about ten 
times the distance. Such rapid progress hus lignite 
made in public favor during the past year or two, and 
so ample have been the demonstrations of the econ- 
omy resulting from its use, that it is evident that this 
home fuel will soon almost wholly supplant Eastern 
coals throughout North Dakota, except for locomotive 
use. 

The mine now working at Sims is on a 7 foot vein. 
The owners say that their coal compares with the best 
Pittsburg coal in the ratio of 14 to 20, and with Iowa 
coal in that of 16 to 20, The freight rate to points of 
consumption is 25 cents a ton less than that from the 
Lehigh mines, which are 70 miles further west, and 
this difference is added to the coal, so that the product 
of the two localities comes into equal competition at 
all places where it is sold. The Minot coal, which 
finds its markets along the lines of the Great Northern 
and Soo roads, is sold at the mines for $2aton. It is 
of no better quality than that mined at Sims and 
Lehigh, The coal tield worked at Sims is broken by 
numerous ravines. 

The Lehigh and East Lehigh mines at Lehigh, near 
Dickinson, work a 26 foot vein, but only 15 or 16 feet 
of coal is taken out. Rooms are excavated in the 
thick coal body each side of the entry, and sufficient 
coal is left above to form an arched roof, which re- 
quires no timbering. The pillars between the rooms 
are “robbed” after the rooms have been fully blasted 
out, and then the mass of superincumbent clay, hav- 
ing a depth of about 50 feet, caves in. The process of 
mining is exceedingly simple. Holes are bored with a 
breast auger and dynamite shots put in to bring down 
the coal. A track runs into each room from the main 
line of the entry and the cars are loaded with fork 
shovels which allow the slack and fine coal to slip 
through the tines. All this fine stuff, although it is 
good coal, is left on the floor of the mines and only 
the lump coal is taken out in the ears. About 30,000 
tons will be mined at Lehigh during the year and the 
product of the Sims mine will be about the same. At 
either place 100,000 tons could be mined annually. 

Rust. 

The following are some interesting remarks made 
by Professor Skidmore, of Philadelphia, with regard 
to the distinetion between minerals and metals. It is 
not possible, he observed, to define exactly what a 
metal is, yet there is little liability of mistake in dis- 
tinguishing a metal from a non-metal. The metallic 
properties of luster, toughness, fusibility, opaqueness, 
conductivity, and rust may be possessed separately by 
non-metals, but they are not associated as they are 
with metals. Most metals may be bent, twisted, 








drawn, and hammered to an extent far beyond what 
any mineral not a metal could endure. Professor 
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Skidmore showed by a series of interesting experi- 
ments that sodium, potassium, lithium, and, in a less- 
er degree, calcium, strontium, and barium, rust in- 
stantly when exposed to moist air, their white rusts 
quickly dissolving in water and forming alkalies. 
Other experiments demonstrated the fact that another 
group of metals, in which are zinc, lead, magnesium, 
and antimony, have white rusts which are not soluble 
in water. These rusts form a thin adherent coating, 
which only half conceals the metal, and gives to it a 
dull, tarnished appearance. It was shown that at 
higher temperatures than the ordinary, and especially 
if the metals are finely divided, the chemical energy 
of rusting is so great that the metals burn with a vivid 
light and emit adense white smoke. The permanency 
of these rusts and their protective character are utilized 
in white paints. Professor Skidmore then directed 
attention to a third group of metals, which include 
those which have dark or colored rusts, as with cop- 
per, iron and silver. A series of experiments followed 
to show how these rusts were formed, and the changes 
which iron undergoes in appearance in the tempering 
process were carefully noted. Attention was directed 
finally to the fourth group of metals, which never 
rust. These are gold and platinum, and it was noted 
that they are also the metals which are found as 
metals in the earth, and not as ores from which the 
metal must be manufactured. In the case of the 
other metals it is an advantage that they are found in 
the rust or ore condition, as they can be manufactured 
much easier than they could be cut from ledges of the 
pure metal. 
> ee 
The Flight of Birds.* 

We often have, while the sun is shining, a layer of 
cold air superposed on a layer of hot air. Now as hot 
air has a less specific gravity at the same pressure than 
cold air, it follows that these two layers of air are con- 
stantly changing places, the relatively warm air at the 
surface of the earth ascending, expanding, doing work 
and becoming cooled, while the cold air from above 
settles to the earth to take the place of the warm air. 
The velocity with which these vertical currents move 
is, say, from one mile to six miles an hour, and tbeir 
movement is quite independent of any other horizontal 
eurrent that the air may have as relates to the earth 
at the same time. These currents may be going on in 
a valley surrounded by mountains without any other 
action of the atmosphere. On a plain, however, there 
is also another action taking place at the same time, 
but which does not in the least interfere with the ver- 
tical action, that is, the whole body of air may be pass- 
ing along over the surface of the earth at the rate, we 
will say, of ten miles an hour, while the vertical action 
is going on at a velocity of, say, four miles an hour. 

The soaring of a bird may be compared with a boy 
sliding downhill on a sled. Ifa hill is, say, 100 feet 
high, and the sides slope off in a horizontal direction 
2,000 feet from the summit, and if the snow is smooth, 
a boy can mount a sled and advance 2,000 feet while 
he is falling, as relates to the earth, 100 feet; that is, 
the sled with the boy on it in falling through a dis- 
tance of one foot develops sufficient power to drive the 
sled forward 20 feet, but when the boy is at the bottom 
of the bill and can develop no more power by falling. 
thesled soon comes toa state of rest. Suppose now that 
a hillcould be made in such a manner that it would 
constantly rise at such a velocity that the sled would 
never reach the bottom of the hill. The boy would then 
be able to slide forever, and this is exactly what occurs 
with a bird. A bird places its wings in such a position 
that, as it falls in the air say one foot, it inoves forward 
through the air 20 feet; that is, it slides along on the 
surface of the air underneath its wings in the same 
manner that the boy slides down the hill. Suppose 
now that the velocity of the bird should be about 30 
miles an hour, this would account for the whole phe- 
nomenon of soaring on an upward current of only 14¢ 
miles an hour. With an upward current of 2 miles an 
hour, the bird would rise, as relates to the earth, one- 
half a mile an hour while actually falling through the 
air at the rate of 14¢ miles an hour. 

There is no doubt that a bird, by some very delicate 
sense of feeling and touch, is able to ascertain whether 
it is falling or rising in the air. In all probability the 
numerous air cells which are found in the body of a 
bird are provided with delicate nerves, which operate 
in a similar manner to those of the swim bladder of a 
fish, so that as the bird is moving forward through 
the air it is able to take advantage of a rising columo 
of air. As a whole, we may consider that the rising 
columns of air would be half of the total area of the 
earth’s surface, so that a soaring bird would always 
have a rising column of air which would serve as a sup- 
port. Referring to the eagles which I saw in the 
Pyrenees, on one occasion I observed five of these birds 
about 500 feet above the peak of a mountain, and they 
were balancing themselves in a stationary position on 
an ascending coluinn of air produced by the wind 
blowing over the peak, and seemed to be as wuch at 
ease as if they were roosting upon atree. Asa ship 
passes through the air, the air i. divided exactly in the 





* Hiram S. Maxim, in the North American Review. 
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same manner as water would be, and as it comes to- 
gether again at the stern of the ship it produces an 
upward current, and it is on this ascending column of 
air that the albatross and te seagull find a resting 
place and follow the ship fo’ days at atime without any 
apparent exertion; but wh enever they tind themselves 
in front of the ship or at one side where there is no as- 
cending column of air chey have often to work their 
passage very much as other birds do. 

But all birds do ne. soar. Ducks, geese, partridges, 
and pheasants are types of birds which are provided 
with comparatively small wings. They only remain 
on the wing for a short time and while in the air exert 
an enormous amount of energy and move at a high 
velocity. They do not seem to have the power to take 
advantage of ascending columns of air, but move in a 
straight line quite independent of air currents, and it 
is these birds we should svek to imitate in our attempts 
to navigate the air. 

te 
The Laurel and Sassafras, 

Few of the forest trees of eastern North America 
are more beautiful at this season than this member of 
the laurel family when its large variously formed 
leaves have turned to delicate shades of yellow and 
orange, sometimes tinged with red. The fruit, which, 
as a rule, is sparingly produced, is abundant in some 
years, and as it ripens in September and October, it 
adds much to the beauty of the tree at this season, 
being dark blue and surrounded at the base witha 
bright scarlet calyx tube and raised on a thick scarlet 
stalk, The birds relish its aromatic flavor, however, 
and they usually eat it as soon as it begins to color. 
The beauty of the sassafras is not confined to autumn. 
Its shining green branches in the winter, its drooping 
clusters of pale yellow flowers in early spring, the red 
brown and deeply furrowed bark gives the trunk a 
most picturesque appearance. The sassafras ranges 
from the shores of Massachusetts Bay to Florida and 
west beyond the Mississippi, and reaches its maximum 
size in southern Arkansas and the Indian Territory, 
where trees are not uncommon with truonks six or, 
seven feet through and eighty feet high. Large in- 
dividual trees are often seen much farther north, and 
on page 215 of vol. vii we gave the portrait of a tree 
on Long Island which has a diameter of forty-three 
inches at two feet from the ground. Although it isso 
common, like many other native trees, it is much ne- 
glected by planters, notwithstandiug its usefulness. 
It is easily raised. ‘ov, for if the seeds are pianted as 
soon as they are ripe, they will germinate next spring, 
and the suckers, which are often produced in great 
abundance, can be easily transplanted. To many per 
sons the sassafras is interesting from its relationship 
to such trees as the bay, the cinnamon and the cam- 
phor, and perhaps its aromatie flavor helped io give 
it the reputation for sovereign curative properties 
which made it so eagerly sought for by Europeaus for 
two centuries. Thoreau, who found poetry about him 
everywhere, wrote in his journal, ‘‘ When I break a 
green twig of sassafras as I go through the woods in 
February I am startled to find it as fragrant as it is in 
summer. Itisan importation of all the spices of an 
oriental summer into our New England woods, and 
very foreign to the snow and the brown oak leaves.”— 
Garden and Forest. 
ee ee 


A New Water Supply Project fer London, 

Mr. T. H. W. Idris, the chairman of the Special 
Water Committee of the London County Council, ac- 
companied by several members of the committee, and 
Mr. A. R. Binnie, the engineer to the council, have 
visited a number of localities which it was believed 
might fairly be regarded as available sources of water 
supply for London; and the chief engineer has pre- 
pared an elaborate report. 

The aqueduct required would be 150 to 170 miles in 
length. The engineer has so designed the works that 
the total quantity of 415 million gallons a day can be 
conveyed to London in two separate and distinct 
aqueducts, which can be carried near to and parallel 
to each other, or, if thought more desirable for safety, 
ean be many miles apart. 

The sources of supply are in Wales, at altitudes 
above 600 feet, extending to 2.800 feet above sea level 
at the head waters of the Usk, Wye. and Towy, in the 
counties of Cardigan, Brecov, Radnor, and Mont- 
gomery. On these highlands, the rainfall, as com- 
pared with that of the Thames vailey (27 inches) is 
very heavy, varying from 45 inches up to 75 inches or 
more per annum ; consequently from a total area of 
812.400 acres, or 488 square miles, 415 million gallons a 
day can be obtained after making full allowance for 
dry years and evaporation, and giving due compen- 
sation in water to the streams and rivers from which 
the supply is derived, as compared with 300 willion 
gallons a day without compensation from the 3.542 
square miles in the Thames valley above Molesey. 

For a gross supply of 415 million gallons a day to 
provide for all contingencies for a period of 50 or 60 
years, the estimate is £38,800,000, at the rate of 











£98,494 per million gallons. 
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Fig. 2.—DIAGRAM OF THE ELECTRICAL CONNECTIONS OF A TROLLEY CAR. 
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FAIR HAVEN AND WESTVILLE ELECTRIC RAILROAD.—Fig. 1—LONGITUDINAL SECTION OF A TROLLEY CAR. 
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THE FAIR HAVEN AND WESTVILLE RAILROAD 
PLANT. 

In our Jast issue we described the power station 
and much of the detail of the lines of the Fair 
Haven and Westville Railroad plant. We now 
give details of the electric wiring of a trolley car 
and other items of interest connected with the 
railroad. 

A passenger on an electrically propelled car, 
unless he happens to be an electrician, hasvery - 
little idea of the maze of wiring and the intricacy 
of the switches necessary for the complete control 
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AN ARRANGEMENT OF THE CIRCUIT FOR 
REVERSING THE MOTOR. 


of the current used onacar. Thecurrent, which 
is taken from the trolley wire above by the mere 
touch of the trolley wheel, and is delivered to 
the track, which, in connection with the ground 
and return wire, forms a return circuit, must be 
able to develop as much as 50 horse power for T 
starting the car, for grades, for overcoming ob- 
structions, and for towing a trailer or a disabled 
motor car, and it must also be controllable to any 
extent so as to produce any desired power from 
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THE CIRCUIT WITH. ALL THE RESISTANCE 
CUT OUT. 


the fraction of a horse power up to the full ca- 
pacity of the motor or motors. ‘In addition to 
this the current is utilized for lighting and heat- 
ing the car. 

To cause the car to stop or start, to go forward 
or backward, slow or fast, and to permit of op- 
erating it from either end, there is placed on each 
platform a box known as the “controller,” having 
two hand levers at the top, one for reversing the 
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BOTH MOTORS IN PARALLEL AND IN SERIES WITH HALF THE RESISTANCE. 
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motor, the other for varying its speed and stopping. 
The controller contains insulated contact springs form- 
ing the terminals of the various wires, and also a cyl- 
inder carrying a number of metallic segments for 
forming the various connections of the wires by con- 
tact with the different springs. 


Fig. 1 is a longitudinal section of a trolley car, show- 
ing a motor connected with each axle, the controllers 


on the platforms, the electric heaters under the seats, 
the incandescent lamps under the roof of the car, and 


the trolley pole with its trolley wheel held in contact 
with the trolley wire by the pressure of the springs on 
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THE CIRCUIT WITH ONE-HALF OF THE RESISTANCE 
CUT OUT. 


the turntable on the top of the car at the lower end 
of the pole. 
The connections, as shown in the diagram, Fig. 2 
(which represents the wiring of a car), are arranged 
for starting the car, i. e., with all the windings of the 
field magnets in series with the two armatures and the 
two resistances, ©, C’. These connections can be 
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THE CONNECTIONS WITH MOTORS IN PARALLEL AND 
IN SERIES WITH THE RESISTANCE. 


traced by starting at the power switch, P.8. Between 
the power switch and the motors are located the fuse 
and the choke coil, ¢ c, which latter is designed to im- 
pede a lightning discharge so as to cause the lightning 
to pass to the ground through the lightning arrester, 
LA, ground connection, G, motor box, car wheels and 
truck, rather than through the motors. 

The current passes to the wire, T, which is open at 
the rear controller, but which in the fs: nt controller 
touches the upper segment which communicates 
through wire 2 with resistance, C, thence through 


































































































§ 
==>) 
Aaaa 1 
yyhe Y 
2 bf 4 
A je * ; 
\ B / BE 





















er ANY 



































MOTORS IN PARALLEL WITH ALL THE RESISTANCERCUT OUT. 
» 


FAIR HAVEN AND WESTVILLE ELECTRIC RAILROAD. 

















282 


[NOVEMBER 2, 1895. 


Scientific American. 





wire 1 and the segment with one of the contacts in the 
reversing switch, D. The current flows thenve to the 
field magnet of the motor, B’, through the wire, F’—, 
and returns to the reversing switch through the wire, 
"+, thence through the wire, A’+, to the armature 
of the motor, B’, through the wire, A’—, to the resist- 
anee, C’, thence back to the spring, 4, of the controller, 
thence to the spring, F’—, through the reversing 
switch, wire, F*’—, to the field magnet of the motor, B, 
returning through the wire, F*+, to the reversing 
switch, thence to the armature of the motor, B, by the 
wire, A’, returning by the wire, A’+, to the groand 
wire, G, which communicates with the ground through 
the motor box, ear track, car wheels and rails. 


THE TRANSSIBERIAN RAILWAY. 

A work of prime importance is now being accom- 
plished in Asia, silently and without parade—the con- 
straction of the Transsiberian Railway. When finish- 
viding that no suit may be begun for an infringement | ed, this line will exceed in length any of those that 


of a patent dating six years or more prior to the com-|exist upon the globe. In fact, its length, from 
mencement of the suit. | Teheliabinsk, its initial point, to Vladivostok, its ter- 

4. To so amend the law that the granting of a for-| minus, will be 4,536 miles, while the length of the 
eign patent to an American inventor shall not affect Transcanadian, which is alone worthy of being com- 
the American patent unless the inventor shall have| pared with it, reaches, between Montreal and Van- 


Foreign inventors, too, having no real conception of 
the value of their inventions, may come in late and 
get patents after their device is in general use, 

8. To have a statute of limitations for patents, pro- 








made application for the foreign patent seven months | couver, but 2,760 miles. 
in advance of his application for the home patent. 

5. The law requires that assignments of patents | 
shall be in writing, but there is no provision whereby 


| 





Ou another band, the Transsiberian will have a grave 
influence upon the economical and political relations 
of the states of Europe, Asia and America. This 


Fig. 3 shows the arrangement of the controller and|an acknowledgment may afford prima facie proof of grand enterprise is worthy of fixing our attention, 


reversing switch when the motors are reversed. 


current enters the trolley connection, T, as before, 


The | the execution of such instruments. 


To remedy this the committee propose that a cer- 


and the direction line of the road, the work that its 
construction will necessitate, like the motives that de- 


passing to spring, 2, thence to the resistance, C, spring, | tifieate of acknowledgment of these instraments be-| cided the Russian government to undertake it, ought 


1. to the wire, F 
and wire, F to the field magnet of the motor, A’;| 


thence back to the switch, D, thence by the wire, A’+, | 


. 


thence to the reversing switch, D, | fore a proper officer shall be prima facie evidence of to bespeak instant consideration. 


execution. | 
At an evening session of the section on patent laws, 


Since the year 
1579, in which the Cossack Yermak, at the head of 850 
adventurers of various origins, Russians, Cossacks, 


to the armature, B’, of the motor. A’, thence to the|an able and exhaustive paper was read by Judge| Germans and Poles, advanced victoriously as far as 


resistance, C 


to spring, 4, through the segment of the | Robert 8. Taylor, of Indiana, on “‘Some Reflections | to the Obi, and gave final satisfaction to old Ivan the 


controller to spring, F*—, thence by the wire, F*—, to/| Suggested by the Creation of a Patent Law Section in| Terrible, in adding a new kingdom to his preceding 


the reversing switch, D, thence by the wire, F*+, to the | 
field magnet of motor, A, thence to the switch, D, and 


the American Bar Association.” 
“It is a respectful form of speech,” said the speaker, 


conquests, the Russians have gradually seized the 
whole of Siberia, by a slow but sure march, that was 


back to the armature, B, of the motor, A, thence to| “to ascribe the wisdom of judical decisions to the finished only in 1858 by their taking possession of the 


the ground connection, C. 

It will thus be seen that while the current remains 
the same in the armatures of the motors, it is reversed 
in the fleld magnets ; this causes the armatures of the 
motors to revolve in the opposite direction. | 

When the controller lever is at the first notch the| 
0th the field magnets, arma-| 
9 


~ 


‘urrent is fully on, with t 


tures and resistances in series, as shown in Fig. 
When it is at the second notch the resistance, C, is cat 
out. as shown in Fig. 4 With the controller lever at 
the third notch both resistances, C C’, are cut out as in 
Fig At the fourth notch the motors are in parallel 
with each other in series with the resistance 


Ls 
and 
(Fig. 6 

When the controller is arranged as shown in Fig. 
the in parallel and in series with 
half the resietance. When the controller is arranged 
as in Fig. 8, both motors are in parallel, the resistances 
being cut out. Circuits shown in dotted lines are in 
parallel with like circuiis shown in full lines. 

These various changes in the cireuit give all the gra- 
dations of power required for starting and for running 
at different speeds. 

The heating apparatus, F, which éonsists of a series 
of wire coils arranged under the seats behind gratings, 
is in parallel with the electric lighting apparatus and 
the motors. Enough current is taken from the supply 
wire to maintain a comfortable temperature in the 
car. There are two lamp circuits on the car, each in- 
cluding five 100 volt lamps, the lamps of each set being 


-~ 
‘ 


two motors are 


in series. 

At suitable intervals on the various branches of the 
road there telephone boxes, shown in Fig. 9, by 
means of which the electrician at the 
power station can be notified of anything occurring on 
the lines, and by which the dispatcher is informed 
whenever an emergency arises calling for more = 


are 


engineer or 








the usual number of cars. 


Much of the perfection of this trolley system is due 
to the efforts of Mr. Francis G. Daniell, electrical en- 
gineer for the company, who has kindly furnished us! 
Se ed 

the Patent Law. 


with the deta here presented. 
Proposed Amendments of 

At the recent Detroit meeting of the American 
Bar Association the report of the special committee | 
on unification of the patent law was adopted. The| 
committee comprised the following well known law- | 
vers 

Edmund Wetmore, Wilmarth H. Thurston, Charles | 
FE. Mitchell, Frederick P. Fish, Francis Rawle, James 
H. Hoyt, Paul Bakewell, Arthur Stuart, Charies E. 
Foster, Joseph C. Fraley, E. B. Sherman, James H. 
Raymond and George H. Lathrop. 

In their they propose five general amend- 
nents to the patent law, as follows: 

1. At present an applicant fora patent has two years 
to take action on his application for a patent after he 
has received notice thet the Patent Office has received 
his application. This accounts for the notice on many 
patent has been applied for.” It per- 
mits the of devices exclusively for vears at times 
before a patent is issued, and makes abuses possible. 
The committee recommends that the period be made 
six months, as that is ample time for any person liv- 
ing in any portion of the country to get his applica- 
tion to the Patent Office at Washington. 

2 That the law be amended so that if a patent has 
been issued or published for two years in any foreign 
application has been made in the 
United States that patent here be barred, This is 
an invention may be well known in 
Kurope and be in general use. bat may not have been 
patented here. This may be discovered? and some 


report 


devices that 


use 


‘ before 


-ountry 


urged because 


courts, but we know that in fact the judges imbibe 
most of their wisdom from the bar, and are the most 
unblushing plagiarists in the world. So that when | 
we get at the final trath, it comes to this, that the 
despised and rejected fraternity of patent lawyers are 
in reality the authors of the present system of patent | 
law in America. Whether we consider the magnitude 
of the interests committed to their keeping, or the 





Fig. 9.—-TELEPHONE BOX FOR COMMUNICATION WITH | 
THE POWER STATION. 


nature of the questions which arise in respect to those 
interests, it must be affirmed that no department 
ought to outrank that of the patent law in dignity, 
honor and usefulness to the public welfare. It is a 
question whether or no the marvelous development of 
invention would have been possible without the stimu- 
Ins of the patent system. The rewards which the 
patent law offers are of a kind to spur human nature 
to its best. It isnot the manufacturer who has adjust- 
ed his machinery, wages and prices to the condition 
around bim, nor the merchant whose interest, his pro- 
fits, nor prices; nor the customer, who rarely knows 
the history of the cost of what he buys, or bothers 
himself with speculation as to whether it could be 
cheapened or not, that gives to society its labor sav- 
ing invention, but the solitary dreamer, looking at the 
world from his garret window, burning with the 
thought that to achieve an invention may be wealth, 
honor to him.” 


“There are some respects in which the patent prac- 
tice needs reformation as well as the law, and in which 
this section will, no doubt, interest itself at the right 
time. One of these is the length and cost of records, 
I doubt if the rules of evidence are as grossly disre- 
garded elsewhere as in taking proofs in patent cases. 

“Throughout his career the patent lawyer should 
never cease to be a student of the law at large. Bean 
all-round lawyer in heart, sympathy and aspiration 
and as nearly that in fact as the conditions of your life 
will permit. Buy a new book occasionally, if only to 
smell the leaves.” 
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A TELEPHONE wire is carried a mile and a half with- 








thrifty individual making first claim to discovery can 
get a patent and get a royalty from an old idea, 





out support over Lake Wallen, between Quinten and 
Marg, in the canton of St, Gallen, Switzerland. 





| direction line being decided upon. 


regions bathed by the River Amoor. 

This immense domain was neglected by the govern- 
ment of the ezars fora long time. Its situation as a 
penal colony gave it a sorry reputation among the 
Russians, and the few free colonists who took the risk 
of emigrating thither established themselves among 
the aborigines. Far from raising the population by 
which they were surrounded to their own level of 
civilization, they descended to theirs and fell into bar- 
barism. Nevertheless, fifty years ago, this country be- 
gan to attract more attention, and it soon became evi- 
dent that the creation of a great way of communica- 
tion connecting it with Europe was the one condition 
of its development. The “trakt,” that coachable 
route that unwinds from Perm to Kiakta, upon the 
Chinese frontier, was already doubtless contributing 
to the prosperity of Siberia, but it was the opinion of 
all those who were interesting themselves in the future 
of the country, Count Moravier, General Bogdano- 
vitch, Merchant Lioubimor, ete., that this route ought 
to be replaced or rather doubled by a railway. 

Many Transsiberian projects have been put forward 
within the last thirty vears. Finally, on February 21, 
1891, Czar Alexander III adopted the direction line 
that is now being executed. The Transsiberian is con- 
nected at Tcheliabinsk with the Russian system of 
railways. It prolongs the Moscow Riazan-Riajsk- 
Samara-Oufa line. It runs first directly toward the 
east in crossing the plains watered by the Tobol, the 
Irtyeh and the Obi. Starting from Krasnoiarsk, the 
line curves toward the southeast to reach Irkutsk 
(Fig. 1). It is afterward to pass around the southern 
extremity of Lake Baikal, run for a certain distance 
along its eastern shore, and then take a northeast di- 
rection. It will then follow the valleys of the Ingoda, 
Chilka and Amoor. But the topography of these re- 
gions is as yet too littie known to allow of a definite 
At Khabarovka, 
the line will leave the valley of the Amoor to ascend 
that of the Oussouri and reach Viadivostok. It will be 
remarked that the line does not leave Russian terri- 
tory. There was some thought of waking it run for a 
certain distance upon Chinese territory. The great 
curve described toward the north, starting from Lake 
Baikal, would thus have been avoided. As very 
friendly relations exist between the court of St. Peters- 
burg and that of Peking, it was thought for a while 
that the great Asiatic railway would be partially Rus- 
sian and partially Chinese ; but strategical considera- 
tions finally prevailed, and as this railway is capable 
of serving some day for the reinforcing of the Russian 
garrisons, it was preferred to establish it solely upon 
Russian territory. 

It will be observed, too, that the line does not di- 
vide Siberia into two equal parts. It is situated 
wholly in the southern part. An important section 
even runs along the Chinese frontier. This direction 
line was adopted because it is especially in the south 
of Siberie that the mining districts are met with. 
Bat there was still another reason. In the greater 
part of the country, the ground remains frozen for 
almost the entire year. In summer, it is true, the 
upper stratum thaws and the hard and unbreaka- 
ble crust softens; but it then becomes converted in- 
toa muddy mass. To have tried to lay ties upon 
zround in so poor a physical condition would have 
constituted a grave imprudence. 

It was absolutely necessary to establish the line 
upon ground that was at once more friable in winter 
and more solid in summer, that is to say, to the 
south of the border of the ground perpetually fro- 
zen. 

Many difficult and costly bridges will be indispen- 
sable. The Transcaspian railway necessitated but 
one very important bridge, that of Tchardjoui, over 
the Amou Daria. The construction of the Transsi- 
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berian will be much more difficult. It will have to 
cross several large watercourses, the Tobol, Irtych, 
Obi and Tchoulym. These rivers drain the southern 
slopes of the Altai and of the Saiansk Mountains. 
When the snow welts, heavy freshets ensue, and 
bridges of large dimensions will therefore be neces- 
sary. The crossing of the chains of the Saiansk 
Mountains, at right angles with the direction of the 
line between Krasnoiarsk and Irkutsk, will present 
many obstacles. The nature of the Chilka and Aimoor, 
whose banks are converted into lagoons over a wide 
space at the time of freshets, will likewise prove the 





origin of serious difficulties. 

The work was begun at the end of 1891, and was 
simultaneously undertaken at the two extremities of 
the line. The western part 
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Nicolas made his grand voyage in 1891 started from 
Viadivostok with ber bunkers full of coal extracted 
from this mine. 

The Transsiberian will infuse life into all these indus- 
thialcenters. It will permit of the importation of the 
machines and instruments necessary for the extrac- 
tion of the ore, and which are now often too greatly 
lacking. It will also remedy a dearth of population, 
the great trouble of Siberia, which, as weil known, is 
one of the most thinly peopled countries upon the face 
of the globe. It possesses the same number of inhabi- 
tants as Holland, while its area is three hundred and 
seventy times greater. Various efforts have already 


been made to increase the figure of the population. 








Since 1882, in particular, colonists have been grouped 
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The Latest in Fast Katlroading. , 

The Lake Shore and Michigan Southern, emulat- 
ing the example of the New York Central and 
the English roads, made a fast trial trip from Chi- 
cago to Buffalo on October 24, and succeeded in 
breaking the world’s record, covering 5101 miles 
from 100th Street, Chicago, to Buffalo Creek, Buffalo, 
the outskirts of both cities, in 7:50:20, or 47044 minutes, 
excluding stops ; an average, excluding stops, of 65°07 
miles an hour. 

The fast train left Chicago at 3:29:27 o’clock and was 
composed of an engine, tender and the drawing room 
cars Madagascar, Esmeralda and Ellsmere, the total 
weight of the train being 488,500 pounds. 

The run from Erie to Buffalo Creek, 86 miles, was 
made at an average speed of 
72°9 miles an hour. 





was finished as farasto Omsk 





at the end of 1894. The east- 
ern part, between Vladivostok 
and Grafskaia, is upon the 
point of being finished. 

It is not proposed to con- 
tinue the construction of 
these two fragments method- 
ically and push them toward 
each other; but it is desired 
to establish provisionally a 











The Lake Shore officials 
are jubilant over their suc- 
cess in beating the time made 
on the recent run of the New 
York Central’s fast train, 
which was as follows: New 
York to East Buffalo, 48614 
wiles, in 407? minutes, an av- 
erage of 64°26 miles per hour. 

The New York Central’s 
Empire State express brought 








route half fluviatile and half 
rail. Sections of railway will 
connect the Siberian rivers at 
the points where their navi- 
gable affluents approach each other more closely. 
Thus, the section upon which work is being most 
vigorously pushed is that of Atchinsk,. upon the 
Tchoulym, an affluent of the Obi, at Krasnoiarsk, 
upon the Ienissei. The two great rivers will thus be 
united. Other processes will afterward be employed. 
From Irkutsk, for example, a line will reach Lake 
Baikal, and then steamboats will carry passengers and 
freight along the east shore. 

During the four months in which the lake is frozen, 
a light railway will be established upon the ice. 

The Transsiberian line will be a single track one. 
In a distant future, if the increase in transit requires 
it, the track will be doubled. The cost is estimated at 
350,210,500 rubles, say $165,105.250. The charges are 
assumed, not by a private company, but by the gov- 
ernment itself. 

The motives that decided the Russian government 
to undertake this colossal work were both political 
and economical. The Crimean war demonstrated in a 
general manner the inadequacy of the railways in the 
empire. Had the regiments going toward the south not 
been blocked along the roads, the blockade of Sebas- 
topol would probably have been raised. The destruc- 
tion of the arsenals of Petropaulosk in the peninsula 
of Kamtschatka, upon the Pacific, by the Franco- 
English fleets, showed in particular the danger that its 
isolation caused eastern Siberia to run. The recent 





events in the far East prove that the Russian statesmen 
have been well inspired in de- 
ciding upon the construction 
of this railway. For the in- 
stant, the Chino - Japanese 
conflict is terminated ; but, if 
the occasion presents itself, 
the faculty of rapidly bring- 
ing masses of men into east- 
ern Siberia will permit Raus- 
sia not to figure as a super- 
numerary in these military 
pieces, but to play a leading 
role therein. 

Alongside of the strategic 
reasons, there were also others 
that pleaded in favor of the 
construction of the railway. 
Siberia is one of those still 
intact countries of which the 
soil contains resources of 
every kind. To use a philo- 
sophical expression, they are 
in power therein. It is for 
man to extract them. From 
the southern frontier, as far 
as to 59° of latitude, ex- 
tend the cereal districts. 
Beyond, and as far as to 
the Polar circle, is situated that immense forest 
of conifers that Nordenskjold called “the vastest 
of the globe.” Metalliferous deposits are distributed 
on every side, ores of iron, of argentiferous lead, of 
copper and of platinum. We know also that a notable 
part of the gold annually put into circulation upon the 
globe (about a fifth) comes from the Siberian prov- 
inces. The quantity extracted in 1890 amounted to 
66,000 pounds. Finally, coal mines have been dis- 
covered in several places. One of these is under ex- 
ploitation in the valley of the Sutchan, situated at 
fifty miles to the north of Viadivostok. It was dis- 
tovered in 1888, since which it has been regularly 
worked. It furnishes fuel for the Russian fleet of the 





Pacific. The vessel upon which Czarevitch (now Czar) 





Fig. 1.-MAP OF THE TRANSSIBERIAN RAILWAY. 


every year at Odessa by the exertions of the Russian 
government. They embark with Vladivostok as their 
destination and are installed in the provinces of 
Oussouri. 

This official colonization has already had good ef- 
fects, but others still and far better ones are antici- 
pated from the Transsiberian. The two sides of the 
line will be peopled, and, in a certain measure, there 
will occur the same phenomena as in the far West of 
North America, where the establishment of railways 
in the solitudes of the prairie have caused the sudden 
springing up of what are called ‘“* mushroom cities,” to 
explain in a word the rapidity of their growth. But 
it will not only contribute to the prosperity of Siberia; 
its reach will be more general. It may be anticipated 
that it will transform the conditions of the commerce 
of the far East. The preponderant situation of the 
English in China will be menaced. They export silk 
and tea and import cotton, thread, fabrics and wool. 
Now, all suehamerchbantise, seeing’the small bulk of it 
and its great value, can easily support carriage by rail. 
The English also import metals, which will be easily 
replaced in the Chinese market by those that are ex- 
tracted from the mines of the Ural and of Siberia. 
Fiually, the Transsiberian will form the shortest route 
from Europe to the far East. If the trains run at the 
very moderate speed of 19 miles an hour, Viadivostok 
will be reached from Tchaliabinsk in ten days, Japan 
in fifteen, and Shanghai in twenty. With the Trans- 





Fig. 2—CHINESE AT WORK ON THE TRANSSIBERIAN 


canadian, the Transsiberian wi!l complete the iron 
girdle that surrounds the globe, and will worthily ter- 
minate the great works of the century.—La Nature. 





Absorbable Tissue for Wounds, 


J. Lustok has patented a process in Germany under 
which the muscular coating of the intestines of ani- 
mals is divested of both the interior and exterior layers 
of mucous membrane, and then digested in a pepsin 
solution until the muscular fibers are half digested. 
This is then treated with tannin and gallic acid. The 
result is a tissue which can take the place of the natu- 


into the Grand Central Sta- 
tion at 10:15 p. m. of the same 
day several of the party that 
left Chicago on the Lake Shore fast train. Some of the 
party visited the theater. This is a feat never before 
accom plished—to leave Chicago in the morning, travel 
980 miles, and attend the theater in New York the 
same evening. 


— —O+ Ore -— - 
Military Bicycling. 

Lieuts. W. C. Davis, Fifth Artillery, and A. W. 
Chase, Second Artillery, recently made a very interest- 
ing tour of the battlefields of the Array of the Potomac, 
leaving Fortress Monroe August 1 and returning 
August 26, having ridden over 1,000 miles on their 
bicycles. Crossing the James River at Jamestown, 
they took the old stage route from Surrey Court House 
to Petersburg, where they visited the old Union forts 
and the “crater” and examined the Confederate lines 
of defense. Crossing the Appomattox at Ettrick, they 


rode through Awelia Court House, Jetersville, Burke- 











ral skin, and which, when laid on the wound, is en- 
tirely absorbed during tbe healing process. 


ville, and Farmville to Appomattox, where they spent 
two days on the old ‘“‘Surrender Grounds.” From 
there they went by way of Lynchburg, the James 
River Gap, and the Naturai Bridge to Lexing- 
ton, where they visited the homes and tombs of Lee 
and Jackson, the Washington and Lee University, and 
the famous Virginia Military Institute. Continuing 
down the Shenandoah Valley through Staunton and 
New Market, they rode through Massanutten Gap to 
Luray, thence to Front Royal and Winchester. They 
spent two days on the ground of Sheridan’s famous 
victories, visiting Tom’s 
Brook and Fisher’s Hill by 
train. Riding by way of Mar- 
tinsburg and Shepherdstown, 
they spent two days at An- 
tietam and then went to Get- 
tysburg by way of Hagers- 
town and the Monterey Pass, 
They spent three days on the 
field of Gettysburg, taking 
sixty photographs, showing 
every part of the battlefield 
and all the snrrounding coun- 
try. The object of the ride 
was to traverse the routes 
made famous by war marches 
and to familiarize themselves 
with the country fought over, 
To make after study easier, 
they took over 300 views en 
route, showing the terrain 
and principal features of the 
fields, the nature of the roads, 
ete. 

Returning home by way of 
Baltimore and Washington, 
they visited the battlefields 
of Manassas, Mine Run, the 
Wilderness and Chancellorsville, Fredericksburg, 
Spottsylvania and the series of fields fought over by 
Grant in his stubborn advance on Richmond. 

By keeping a careful journal of the ride, they have 
gathered much useful information in regard to the 
military value of the roads passed over in the four 
States visited, and their photographs alone will make 
an interesting study of the battlefields, They rode 35 
pound wheels and carried twenty-five pounds of luy- 
gage, and although they made no effort to make re- 
cords, they foundit easy to ride eighty wilesa day 
over ordinary country roads. 


THERE are seven hundred golf clubs at 
Great Britain, with about 35,600 players. 





RAILWAY. 





present in 











284 


Scientific Amer 


ican. 














RECENTLY PATENTED INVENTIONS. 
BRallway Appliances, 


Locomotive Beit Riveer.—Daniel 
Ochse, Oneonta, and John A. Malone, Albany, N. Y 
This is a device operated by compressed air or steam to 
ring the locomotive bell continacesly when required, 
without the attention of the engineer or fireman. A valve 
is arranged with spring-actuated sections in a compressed 
air or steam cylinder, the sections of the valve control- 
ling iniet and exhaust ports, and a piston working in the 

ylinder is connected with a bell crank adapted to ring 
the beil, there being an operative connection between the 
piston aml valve 


Car Fenper.—John Landau, Brook- 
lyn, N.Y 
or hasket moanted to swing downwardly on striking an 
obstruction in the path of the car, the scoop deseending 
in such manner that a person on the track must Lecessa 
fall into the basket, and there being aleo a connec- 
tion between the basket and the brake shoes by means 
of which the brakes are applied when an obstruction 
The ecnop is normally beld a little 
distance above the track. The gripman or motorman can 
manipulate the brake shoes in the usual way, when the 
car is to be stopped, without interfering with the posi 


rhis improvement consists of a fender scoop 


rily 


passes into the hasket. 


tion of the fender 


Car Covup.iine.—Jobn E. Thomas, 
Richmond, Va. This coupling is of the twin jaw type, hav- 
ing one fixed and one pivoted the latter 
with a shank to be locked by the coupling pin. The 
shank is curved, and at ite free a tapered 
lateral extension forming a 


wwor knuckle 


rear end hae 


am which engayes a shoulder 


on the coupling pin to automatically raise it. The draw 
head has an overlapping portion, whereby, in case it is 
pulled out of the car, it will be supported by the draw 


head to which it ls coupled, and thus prevented from 
dropping onto the track 

CAR VENTILATOR —Benjamin 
Haghson, Cold Spring. N. Y 
ment an elongated flue is arranged to lie flat against the 


FP. 


According to this faiprove- 


side of the car roof, the flue having faring ends 
and box-like extensions with end openings com 
manicatiog with the flue from the imaide of the car 
in the boxre are valves by meane of which the foul 


air may be readily removed from a car in motion, the 


air current being easily reguiated and the valves adjusted 


from ineide the car 


Electrical. 
LAMP.—Charles Beseler, 


An improved feed for arc lampe « 
this inventor, the 


Jersey 


mployed in 


Arn 
City. N J 
magic anterne has 
feed permitting the operator to readily bring the light to 
the desired poeition. A lever fulcrumed on the iamp-car 
rying base has at one end pins resting on a fixed part of 
the lantern, the other end being provided with a screw 
resting in a step in the base, giving an inclined position 
to the bewe when the is turned. A removable 
pronged cap is provided for the lower carbon holder, and 
a spring-pressed lever snpports the carbun and presses 
it in contact with the prongs 


been devised by 


screw 


Mechanical, 

Givuk MAKiIxne MACHINERY. — Peter 
Cooper Hewitt, New York City. Three patents have 
been granted thie Inventor for machines in which the 
process of making glue may be carried on continuously, 
the drying nets may be un- 
am! stacked ready for 
transportation to the drying room; also for mechanism 
for taking the stack of nets containing the dried gine 
from the drying rooui, unstacking the nets, removing the 


and by meane of which 


stacked, loaded with sheet gin 


gine, restacking the neta, and de'ivering the net stack to 
invention providing 


a car which conveys it away, one 
also for a sheet spacer by whica the gine sheet will be sup- 
ported during its entire travel and in tts transfer from 
being sepa- 
The 
improvements form parte of a system and method of glue 
making, comprising apparatus for cooling give and form 
ing it into sheets heretofore devised by the same tnven- 
tor, the improved eystem being designed ta supersede the 


one conveyer w another, contigucus sheets 


rate] and spaced while passing through the spacer 


former custom of setting the glue in moulds and forming 


cakes to cat into sheets which are spread cut on oete by 
band. thas doing away with manual labor m this and 


the sacereding operations 


BAND Saw Miti.—Thomas T. 
This mill is expecially 


GANG 
Rainford, Tecoma, Washington 
designed for cutting a log or piece of timber, at one 
number of 
boards of equal or of The mill 
has « main driving shaft carrying a series of main saw 
bend driving wheels, there being a frame for each driv- 
ing wheel supporting saw band wheels in vertical align- 
in aligument with the main 


forward movement, into any desired 


lifferent thicknesses 


ment with each other and 


driving wheels 
GRINDER AND PULVERIZER.—Richard 
D. Langiey, Brighton, South Australia. This is a rotary 
machine for working wet or dry ores, and the invention 
ites for utilizing the weight of the upper part of the 
wo wrester attrition in the action of the 
~ rollers, which need not, consequently, be 


pro 
mechioe give 
lower set 
An upper and a lower pan and the ac 

by a vertical shaft, and 
the upper pan is supported by legs or brackets resting 
upon the asles of the jower roliera, the pan encircting the 
main shaft, and being free to slide up and down, but be- 
a key or feather to rotate with the shaft. The 
of the upper pan are supported apop axles which 
have no radial motion, bat are free to alice ap and down 


male «o heavy 


companying rollers are worked 


ing held by 
roleTse 
and the lower rollers are 
grooves of the lower pan, which is stationary, by axles 


entral vertical shaft 


cuides 


attached to the 


GRINDER 


Kansas 


Amos Hartley, Ottawa, 
Above a suitable supporting bed, according to 
this invention. is supported a tool-carrying mandrel ad- 
justable vertically and laterally, and also adapted to tan 
na vertical plane. and a grinding wheel attachment is 
he move on the bed adjacent to the tool carrying 
The improvement & simple grinder 
which may be readily sdjusted to bring a tool to be 


4 t 


‘ , - 
Gevice affords 


rroand to the exact position regained 





moved ronsd in | 


PowER PuNcH CONTROLLING DEVICE. 

— Gustavus L. Stuebner, Long Island City. N.Y. This 

device provides for allowing the punch to approach 

| without entering the article to fe punched, in order to en- 

| able the operator to see that the punch is properly cen- 

tered, the punch-controlling mechanism being then 

thrown into gear with the power mechanism, when the 

| punch continues its movement to punch the metal and 
return therefrom. 





Miscellaneous, 


STREET SWEEPER.—William 8. Kin- 
die, Philadelphia, Pa. In this machine a series of 
| brooms is supported to be driven by the wheels of the 
vehicle, to sweep the dirt and dust obliquely across the 
path of the vehicle into the boot of an elevator at one 
side, the elevator being aleo driven by the wheels to 
carry the dirt and dust upward into a collecting cham- 
ber 


VENTILATING ATTACHMENT FOR 
Heatrers.—William Miller, New York City. According 
to this improvement a valved connection ie made be- 
tween the fire pot of the heater and an air flue connected 
with branch pipes leading from the rooms to be venti- 
lated, a smoke pipe also having valved connections with 
both the heater and the air flue, there being means for 
controlling the valved connections in such a way that 
the vitiated air is drawn from the apartments to be ven- 
tilated in a uniform manner. 


KNIFE SHARPENER. — Peter M. Thomp- 
son, Anaconda, Montana. For conveniently and quickly 
sharpening table and other knives, this improvement 
consists of a frame made in two sections, having on their 
adjacent faces seats to receive cutters arranged at an- 
gies to one another, screws extending through the sec- 


tions and bearing on the cutters. The cutters cross each | 


other to form a crotch at their cutting edges, and the 
knife is sharpened by drawing the cutting edge of the 


paratus for the examination of explosives gives some in 


accurate determinations, There is also a chapter on ex- 


other buildings. 


THE MopERN WEBSTER PRONOUNCING 
AND DEFINING DICTIONARY OF THE 
En@LIsH LanevaGe. By Edward 
Thomas Roe, LL.B. Chicago: Laird 
& Lee. 1895. Pp. 482. 18mo. Llus- 
trated. Price, full leather, gilt edge, 
indexed, $1; silk cloth, indexed, mar- 
bled edge, 50 cents; silk cloth, red 
edge, not indexed, 25 cents. 


This little work presents in compact form nearly all of 
the words sanctioned by good authority which are in 
everyday use. It is printed in clear type and the sys- 
tem of indexing is handy. It contains supplements giv- 
| ing abbreviations and phrases from classical and foreign 
| languages. 


| Poor’s MANUAL OF THE RAILROADS OF 

THE UniTep States. New York: 

H. V.& H. W. Poor. Pp. 1800. Price 
7.50. 

The 1895 volume of this standard work, forming its 
twenty-eighth annual number, well sustains the reputa- 
tion it had previonsly established as a most compact and 
complete compendium of information relative to the 
railroad business of the conntry. The book has come to 
be indispensable to all who are seeking knowledge in 
this line, for it is known that the vast array of statistics 





teresting detafls of the elaborate methods used In making 


plosive factories in general, which contains tables show- 
ing the safe distances from the works for magazines or 
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“UC. 8.” metal polish. Indianapolis. Samples free. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Handle & Spoke Mcby. Ober Latbe Co.,Chagrin Falls,0. 

Screw machines, milling macnines, and drill presses. 
The Garvin Mach. Co., Laight and Cana) Sts.. New York. 

Use the Hough Security Cash Recorder. Entirely dif- 
ferent from a Cash Register. Hough Cash Recorder Co., 
South Butler, N. Y. 

Thompson Dynamo-electric Machinery. Fifth edition. 
Send address for descriptive circular when ready. Spon 
& Chamberiain, 12 Cortlandt St., New York. 

‘The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail. #4; Munn & Co., publishers, 31 Broadway, N.Y. 

A capable mechanical engineer wisbes position as 
manager of some electric street railway interess. Is 
familiar with every detail of construction ana can de- 
sign and erect new work. Good references. Address 
Engineer, care of Scientific American office, New York. 

Machinist Wanted—foreman—a man of experience, 
competent to take charge of a manufactory, of forty to 
fifty men, in the country. Must furnish best of refer- 
ences as to ability, character, and babits. To the right 
man good wages will be paid. Address Henry EB. Aiden, 
SCIENTIFIC AMERICAN. 

¢@ send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 41 Broadway, 
New York. Free on application. 








it presents comes almost entirely from official 8, 
which the compilation and arrangement make it easy for 
one to find the figures bearing upon points wher- infor- 
mation is specially desired. The tables showing the 
progress and results of the operations of the railroads of 


the country for a series of years exhibit at a glance the 











blade once or twice throagh the crotch. 


KNIFE CLEANER AND POLISHER.— 
Horace T. Field, Boston, Mass. To thoroughly and 
quickly clean and polish table knives, this machine has 
been devised, operated by a hand crank. It has a shaft 
carrying unconnected spokes, at whose outer ends no | 
wood blocks where adjacent sides have leather linings 
between which knives of various thicknesses may be | 
held as the shaft is rotated. Some of the spokes carry | 
powder boxes instead of the wood biocks, the powder 


| being thrown out of nozzles onto the polishing blocks 


and knives as the wheels are rotated. 


VEHICLE SprinG.—States D. Palmer, 
Marshalltown, Iowa. This invention relates to a road | 
cart spring formed as a double ended coil, and provides 
a novel nut lock for the ends of the coils, by which the | 
nuts are placed in the coils and shaken to their locking 
position at the ends, to enable the eyebolt to be screwed 
in without allowing the nuts to turn, the nut being also 
permanently locked, so that it cannot come off accident- 
ally and hoids the eyebolt in place with a tightly clamped 
and noiseless connection. 


BorrLeE oR JUG FILLING APPARATUS. 
4.4, Hagins, Rock Hill, 8.C. For filling molasses, sirup 
and other viscid liquids Into botiles, etc., this invention 
provides an apparatus of which the funnel portion is ar- 
ranged to hold measures, the funnel being suspended on 
a frame to fill vessels by triculation, or pouring through 
space. A governor device opens or closes the discharge 
opening according to the weight of contents in the fun- 
nel, and directs the etream or drip to one point, to avoid 
gorging in the mouth of the vessel being filled. 


Hook AND Eye.—Josephine C. Cars- 





tarphen, New York City. The hook and eye, accord- 
ing to this improvement, are each formed of a single 
wire, the hook having an inward bend to form a retain- 
ing lug, and each having terminal! fastening prongs with 
serrated edges whereby they may be quickly attached to 
dresses and other garments without having to be sewed 


on. 


Toy Savines BAnK.—Florian J. Bohn, 
Philadelphia, Pa. This device is based on the principle 
of a vending or slot machine, and t* arranged to deliver a 
small measured quantity of candy or some substitute 
therefor whenever a coin is dropped into the bank, on 
the turning of a key or crank. 





Designs. 


Woven Fasric. — Halbert E. Park- 
hurst, Fitchburg, Mass. This fabric also has elongated 
tuft-like figures raised from the surface in an irregular 
manner and of varying lengths and thicknesses. 

VEHICLE STEP Pavp.—Jacob Hummel, 
Elkhart, Ind. This pad has elongated arms projecting 
from two adjacent sides, the opposite sides having pro- 
jecting hook-like devices. 

Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for 2% cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 





NEW BOOKS AND PUBLICATIONS. 


THe MANUFACTURE OF EXPLOSIVES. A 
theoretical and practical treatise on 
the history, the physical and chemi- 
cal properties and the manufacture 
of explosives. By Oscar Guttmann. 
New York: Macwilian & Company. 
1895. Pp. 782+4xlix. 8vo. 147 illus- 
trations. 2 volumes. Price $9. 

This work is a valuable addition to technical literature, 
| giving as it does the latest processes employed in the 
| manufacture of modern explosives. Most of the iliustra- 
| tions are drawn toscale—a valuable feature in a work 

devoted to technology. The work begins with a his- 

| tory of explosives, then follows an account of the prime 
| materials and ingredients of explosives, followed by 
| the properties of explosives. Black powder and dy- 
namite, Schultze powder, explosives derived from 
sugar, guncotton, nitroglycerine, picrates, fulminates, 
blasting gelatine, amokeless powders, and the Sprengel 


| 


magnitude of the system. The manual is also now made 
to cover the entire field of investment in the United 
States, the financia] condition, indebtedness, sources of 
income, assets and population, of every State, county, 
city, and town, issuing obligations for any purpose, as 
well as the various industrial enterprises or trusts. 


=" Any of the above books may be purchased through 
this office. Send for new book catalogue just pub. 
lished. Munn & Co., 361 Broadway, New York. 
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1. Plate in colors of a handsome cottage at R 
Park, New Rochelle, N. Y. Two perspective ele- 
yations and floor plans. Cost $9,000 complete. 
Mr. H. 8S. Rapelye, architect, Mount Vernon, N. Y. 
A pleasing design for a suburban residence. 

. Cottage at Kennebunkport, Me., recently erected for 
B. 8. Thompson, Esq. Perspective elevation and 
floor plans. A very attractive residence in the 
English style of architecture. Mr. Henry P. 
Clark, Boston, architect. 

A cottage at Flatbush, N. Y., recently erected at 
acost of $4,000. Perspective elevation and floor 
plans. John J. Petit. architect, Brooklyn, N. Y. 
An attractive design. 

. An all shingled cottage at Mount Vernon, N. Y. 
Perspective elevation and floor plans. A neat de- 
sign in the Colonial style. Mr. Louis H. Lucas, 
New York City, architect. 

A suburban cottage at Flatbush, L. I, recently 
erected at a cost of $8,000 complete. Perspective 
elevation and floor plans. Messrs. Rowe & Baker, 
New York City, architects. An attractive design 
in the Colonial style. 

A dwelling at Glenwood, Yonkers, N.Y. Perspect- 
ive elevation and floor plans. Messrs. D. & J. 
Jardine, architects, New York City. A most 
unique design. 

. Three perspective views and floor plans of a resi- 
dence at New Rochelle, N. ¥. Architects, Mesars. 
Stephenson & Greene, New York City. A well 
treated design. 

A Colonial residence at Mountain Station, N.J. Two 
perspective elevations and floor plans. Mr. H. C. 
Pelton, architect, New York City. 

A house at New Haven, Conn., recently erected at a 
cost of $3,500 complete. Two perspective eleva- 
tions and floor plans. A modern economical cot- 
tage design. Architects, Messrs. Stilson & Brown, 
New Haven, Conn. 

A Colonial cottage at Bronxville, N. Y., recently 
completed at a cost of $4,600. Perspective eleva- 
tion and floorplan. Mr. W. H. Rahman, architect, 
New York City 

. Miscellaneous Contents: Buff brick.—Tower tanks 
for water works, ilustrated.—An old Baltimore 
firm.—Compo-Board instead of plaster—Translu- 
cent fabric, a substitute for glass.—Ventilation 
and heating of school buildings. — Ornamental 
giase.—A light and strong lifting jack, illustrated. 
—An improved circular saw, illustrated.—An im- 
proved wood working machine, {llustrated.— 
Stamped steel ceilings, side walls and wainscot- 
ing, illustratea.—Spring hinges.—Mallory’s stand- 
ard shutter worker and fly screen.—An improved 
nail set, illustrated. 

The Scientific American Building Edition is issued 

monthly. $2.50 a year. Single copies, 25 cents. Thirty- 

two large quarto pages, forming a large and splendid 

MAGAZINE OF AncurITEcTIRE. richly adorned with 
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The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Larezst CrrovLatriox 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Pusiisuers, 
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explosives are fully treated. The chapter on the ap- 


361 Broadway, New York. 


(6646) W. I. writes: Kindly decide the 
following: A says 60 pounds of steam in a small boiler 
has as much pressure as one twice its size. B says 60 
pounds steam m a small boiler (provided it can be kept 
at 60 pounds) is as powerful as 60 pounds in that ofa 
much larger one. Does 40 pounds steam produce as 
much heat as 80 pounds? A. The size of a boiler has no 
relation toits pressare, which is always quoted as the 
pressure per square inch of surface of the containing 
shell or tubes. The gross strain on the metal is in pro- 
portion to the size. The thickness of the shell is in- 
creased in large boilers. The power of a boiler is not 
alone due to its pressure; the volume of steam thata 
boiler can furnish at arated pressure is the measure of its 
power. The heat of steam when confined is a measure 
of ite pressure, and the reverse. Steam in the boiler at 
80 pounds pressure is 37° Fah. hotter than steam at 40 
pounds pressure; but as much heat may be obtained from 
the low pressure boiler, for ordinary purposes, as from a 
high pressure boiler, but a larger volume of steam must 
be used. 


(6647) W. L. B. asks: What pressure 
per square inch does the wind exert on a perpendicular 
surface held at right angles to wind when wind is blow- 
ing 15 miles per hour, and how do you figure same for dif- 
ferent velocities ? A. The force of the wind is usually 
computed for square feet, which, by dividing by 144, will 
give the pressure per square inch. The rule is square of 
velocity in miles per hour, multiplied by 0-005 equals the 
pressure in pounds per square foot. Thus 15*=225x 
0°005= 1°125 pounds per square foot. 

(6648) A. M. M. asks for a formula for a 
mounting paste for lantern slides. A. For attaching lan- 
tern slide bindings to the glass nothing is better than 
bichromated paste, which is used for attaching paper to 
glass in the manufacture of electric machines, and which 
isa most aseful paste for many purposes in damp cii- 
mates. It is made as follows: Flour, 2 teaspoonfuls ; 
water, 4 oz.; bichromate of potash, 5 grains. The flour 
must be rubbed to a smooth batter with the water, then 
placed in a saucepan over a fire and kept stirred till it 
boils. Add the bichromate slowly, stirring all the time. 
Then stand to cool. This paste must be kept in the 
dark and used as soon as possible. Soak the paper in it, 
attach to the glass, and then place in direct sunlight for 
aday. This sete up a chemical change in the bichro- 
mate and renders the paste insoluble. 


(6649) F. C. B. asks for the formula of 
Carbutt's new acid fixing bath. 





Dissolve the sulphite of soda in 8 oz. of the water. 
Mix the sulpharic acid with 2 oz. of the water and add 
slowly to the solution of soda sulphite ; dissolve the 
chrome alum im 8 oz. of the water, the hyposulphite soda 
in the remainder, then add the sulphite solution, and last 
the chrome alum. This fixing bath will not discolor un- 
til after long usage, and both clears up the shadows of 
the negative and hardens the film at the same time. Let 
remain two or three minutes after negative is cleared of 





all appearance of silver bromide. Then wash in running 
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water for not leas than half an hour to free from any 
trace of hypo. solution. Swab the surface with wad of 
wet cotton, rinse and place in rack to dry spontaneously. 


(6650) J. B. W. says: Can you tell me 
how to make plaster casts hard ? A. To a thin milk of 
lime or lime water add 10 or 15 drops of liquid silicate 
of soda for every pint of fluid used ; this is then thick- 
ened with plaster toa thick cream. Plaster thus pre- 
pared will :t in five minutes or thereabout, according 
to the thickness of the cream. If too much silicate is 
used, the soda wili effervesce on the surface and spoil 
the sharpness of the impression. 


(6651) B. A. E. asks how to weld to- 
gether small pieces of tortoise shell. A. Small pieces of 
good tortoise shell may be joined so as to form one large 
apparently seamless piece in the following manner: 
Slope the margins of the shells for a distance of about 
4 of an inch from the edge. Then place them so that 
the margins overlap one another, and thus arranged put 
them in an iron press and immerse in boiling water for 
some time. The pieces by this means become so perfectly 
united that the joint cannot be seen. The filings and 
very small scraps may be softened in hot water and con- 
solidated by hydraulic pressure in metal moulds. Pro- 
tracted heating of tortoise shell darkens it, and greatly 
leasens its beauty. 


(6652) R. J. W. says, can you tell me how 
to make javelle water? A. Javelle water, used for turn- 
ing white the dirtiest linen and removing stains, is com- 
posed of bicarbonate of soda, 4 !b.; chloride of lime, 1 
lb. Put the soda into a kettle over the fire, add 1 gall. 
of boiling water, let it boil from ten to fifteen minutes, 
then stir in the chloride of lime, avoiding lumps. Use 


when cool. This is good for removing fruit stains from 
white underwear. 
(6653) H. W. C. asks how to fix paper 


on drawing boards. A, Take a sheet of drawing paper 
and damp it on the back side with » wet sponge and 
clean water. While the paper is expanding, take a spoon- 
ful of wheat flour, mix with a little cold water, and make 
it a moderately thick paste; spread the paste round the 
edge of the drawing paper 1 inch wide with a feather, 
then turn the drawing paper over and press the edges 
down on the board. After this take four straight pieces 
of deal wood, 3% inch by 244 inch wide; place them on 
the edge of the drawing paper, and put a large book or 
heavy weight on each corner to make the paper adhere 
firmly to the board. In about an hour’s time the paper 
will ve straight and even, and quite ready for executing a 
drawing. When the drawing w finished, take a sharp 
knife and raise one corner of the paper, then take a 
scale, run it round the edges, and the paper will come off 
easily. Turn it over and take the dry paste off with a 
knife, and all will be perfectly clean, and no paper will 
be wasted. 


(6651) A. D. asks for an improved for- 
mula for printer’s rollers. A. This composition, by 
Hawkins and Stacey, London, has an affinity for printer's 
ink, and is free from glycerine, which is a principal in- 
gredient in roller compositions as usually made, but 
which repels the ink. A composition prepared accord- 
ing to the following formula has been found to answer 
well in practice : Glue or gelatine, 1 }b.; water, 12 oz.; 
linseed or other suitable oil, 1 lb. 8 oz.; molasses or 
sugar, from 1 lb. to 1 lb. 8 oz.; calcium chloride or 
potash, 34 oz.; powdered resin (if required), 2 oz. The 
glue is first soaked in the water and then melted, and the 
linseed oil (warmed to a temperature of about 150° F.) is 
then very gradually added and thoroughly mixed with 
the melted glue. The sugar or molasses 1s then added to 
the mass kept at a suitable temperature, and the calcium 
chloride then incorporated. If a very tough composition 
be required, the resin (dissolved by heat in a little linseed 
oil) is to be added. The composition may be made non- 
absorbent of water by dispensing with the calcium 
chloride and substituting a similar amount of bismuth 
carbonate. 
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combined ainip sora no pares Cowden. fold by FREE 
+ Hiscox only 


, 863 Br’dway, N 


.¥,. Sead for book of puncte 








r 
THE ORNAMENTAL IRON INDUS- 
try.—Description of the method of manufacturing 
wrought iron into ornamental and artistic forms, With 
9illustrations. Contained in SCIENTIFIC AMERICAN 
SUPPLEMEKT, No. 1020. Price 10 cents. To be had 


at this office and from ai) newsdealers. 
Fe r a number of years the SeTH THOMAS CLOCK Co., 
of Thomaston, Conn., has done a goed deal of work 
for Electrical Companies, and would be glad to increase 
this line of business. ‘They will make estimates for 
any Hite erin 12. Clock Work, for which A MODEL 
Is FUR ED, and WHICH Is WANTED 
je t ox Wy ES. Address oni THOMAS 
» 2 Maiden Lane, NEW ¥ 


FIRE BRICK i: 


FOR ALL 
GR” Send for Prices and VUatalogue. 


PURPOSES. 
BROOKLY N eine BRICK WORKS, 
, BKOOKL WN, N.Y. 


ARMSTRONG'S « PIPE « THREADING 
CUTTING-OFF MACHINES 


Both Hand and Power. 
Sizes 1 to 6 inches. 








Water, Gas, and Steam Fit- 
ters’ Tools, Hinged Pipe Vises, 
Pipe Catters. Stocks and Lies 
universally acknowledged te 
THE BEST, EB Send for cutalog, 


be 


mative leveling —. — Armstrene Mig. Co., 
ers, ers, asons, “ Bridgeport, Cenn. 
of the U. ES % sprees prepaid to any part = ee 
= + Sree, ~~ THE 8: SAN JOSE SCALE.—BY PROF. ¢ 
Riley. life history of an insect which is now of great 
a Rn to the fruit growers of Maryland, with a 


m=! nO? AGAH! 


recent test by the Solvay Process Co. of Sy: acuse, 


discussion of the preventive measures that tt is neces- 
sary to take agains< the pest Pith 5 iliustrataene, Con- 
ole = a. Crt age ey AN SUPPLEMENT. Nos. 

1013. eWcents each. Tobe had at 


AS. ‘an oa from al ‘newadenlers. 











N. ae of eleven different pipe coverings, 


OUR COVERING 


gave by far the best results, showing a saving in a 
year of over $158 on @ feet of 8 in. pipe at 100 lbs. pressure. 


New York Fire Proof Covering Co., 


21 Liberty St., N.Y. 





ARTiF ICI taL Lim 


ay 
W.9 St KANSAS CITY, MO 





Watchman’s ) Improved Time Detector 
| PRES with 12 or 4 Keys, with 
Safety Lock attac h 
ment "-atented 
18/5-6-7. My inven- 
tions, and wil! sue 
all concerns selling 
or using (he Safety 
nttachment, 
accord ne to De. 
on Cireuit 
Court of U for 
D. of N, ¥ 
Send for cireulars to 
















E. IMHAUSER, 26 Broadway, New York. P. O. Box 2875. 





RUSTLESS COATINGS FOR IRON AND 


Steel. — Paints: of what composed, how destroyed, 
classification as true prements and inert substances, | 
adulterants, etc.—By P. Wood, The essentials of 
good paint. The characters that a paint should possess | 
for the purpose of protecting structures from decay or 
corrosion. Natural and artificial asphalt coatings. [ron 
oxide paints. Ziuc and lead oxides. Carbon paints. 
a igments. on very exhaustive and valuable paper. 
Contained_ in rie eA re. 7 SUPPLEMENT, 

Nos. 1017, 1018 an 19. _ Price 10 cents each. 
To be had at this office | ys all newsdealers. | 
} 








2\rchitectural Books 


Useful, Beautiful and Cheap. 


Any person about to ereet a dwelling house or sta- 


ble, either in the country or city, or any builder wishing 





ATER MOTO 


GAS ENGINES & VENTILATING FANS 


The best Motor in the world for driving ali 
n 


kinds of 





b 


organs, running printing presses, 
fans, ice cream freezers, meat 


; invaluable j 


and recommended 








~ US. 











EAD OF SUDDENLY, overcome the inertia of the typebars. 


. This principle ts made exceedingly clear by illustrations in our free pamphlet. 


Adopted by the U. S. War Department in 1993. Government contract renewed in 1594. 
: t Land Offices throughout the U. 8. in 18%. First Densmote purchased b: 


the Government 
n 1892; they now own 33. 


tee! Co. 
DENSMORE TYPEWRITER CO., 316 Broadway, New York. 


we eee erect my HY to 


to examine the latest and best plans for a church, 
school house, club house, or any other public building 
of high or low cost, should procure a complete set of 
the ARCHITECTS’ AND BUILDEKS’ EDITION of the Sct- 
ENTIFIC AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and persons about to build for themselves wil! find the 
| work suggestive and most aseful. They contain draw 
ings in perspective and in color, together with floor 
plans, costs, location of residence, ete. 

Two volumes are publizhed annualiy. Volumes 1 to 
18, which include al! the numbers of this work from 
commencement to December, 1804, may now be obtained 
at this office or from Booksellers and Newasdealers. 
Price, stitched in paper, $2.00 per yvolame. These vol 
umes contain all the pilates, and al) the other interesting 
matter pertaining to the work. They are of great per 
manent value. Forwarded to any address. 

MUNN & CO., Publishers, 





361 Broadway, New York, 








288 


YOUR LAST CHANCE! 


Positivecy Limiteo to Decemser 24TH. 








Never again will there be anether Special Omer made en this great Standard Dictionary 
and Kucyclepedia ef the World's Kuewledge. We fully intended to advance t ree On 
but thousands of people tn ail wal Ika of life have requested an extension of time until Ch mas. A care: 
consideration. we have decided te comtinee ear Special Offer until the above date. This tf done ——- 
only as & means of advertising thi s wonderful stercehease of information. —_ om capes aa bye fl 
by this offer, as the very low price on “xivemely liberal terms little more t bet ani upton and 
ing; but the tremendous amount of talk created will help to advertise this dy modern and te home 
reference library. No advertiseme nt « ‘an Go the work Justice; it is its own most eloquent ad | 
adopted by the schools of St. Louis, Mo , and many other cities, in preference to all other Giettonaries 
eneyelopeedias. It is equal toa college education. 

FOR A CHRISTMAS GIFT, NOTHING COULD BE BETTER. 

Your pastor, teacher, friend, parents, or your children will appreciate this great work beyond expression. It 
will last a lifetime and always give satisfaction. No business or pr man, , student, mechanic, 
housewife or any other person who wishes to keep abreast of the times, or who is interested in the laudable 
enterprise of self-education, can afford to allow this rare Cppestantity to pass without careful ae ey 
Understand, this great work embodies all the featares of a complete Dictionary and a thorough Encyclopedia, 
The sew and entirely up-to-the-times 


Encyclopedic Dictionary 


is now offered 4!l readers of this paper at the rate of Jc. per day, in monthly pegunante of $2.00 each, until 


the eum of wre S. 00 Is pal This is but little more than one-third the reales, — 
This Of all Dietic rk % avd Encyclopedias was edited by suc now 
Or RobT Hu HUNTER A.M., F.G.S., Professors HUXLEY, MORRIS, HERRTAGE, “Estoccer \ WILLIAMS, etc., 


enthed by scores of other specialists in various branches of knowledge. 

Don't forget this 
special offer holds 
good only until 
Christmas Eve, at 


price will be ad- 
vanced to $42 to 
$70 per set, and 
absolutely no de- 
viation from these 
prices will be 
made. It is nét for 
) sale inbookstores 
and can only be 
obtained from us 
or our authorized 
’| representatives. 


OVER $750,coo REQUIRED TO PRODUCE THIS MAGNIFICENT SELF - EDUCATOR. 
Tt ts a Complete Dictionary of the English language. Ro af is exhaustively treated as to its 


orga. ® histor, development, etymclogy, pronunciation and vari 
Therougn Encyclopedia of anatom 7, blical pot. — “Soblogy, geology, art, music, agricul 
ture, physics, philosophy, mechanies, history, as) ay jeal knowledge, ete. 
it is @ Superb Library Hook. sa tm legge, clear type, on Reney 
ast with ot pew s 


Ms WP thaes cea" 


on 1 - 
» wore eand 2314 
ry Enereci fias of various kinds Soh tox for $00 to 


containing Pasen, ver 300) llhastrations, bound in 
ener chopped |< jects, and j« the accepted authority of ae ‘English language. 


Nine Opinions--Thousands More Equally Good. 


It is the greatest. time-saver among all my books of 
reference. by] =s ae, —- work of many nee = 
we and cost moment com _o 





The abowe t¢ on exact reproduction of THE BNCYCLOPADIC 
Pour maszire volumes in a handsome case of polished wood. Tetght 


DIOFMTARY. 
about #0 









® little over 





ae gress NCYCLE 
ndsome volumes, 





The Encyclopedic Dictionaries ordered for use in the 
public schools are giving excellent satisfaction. After 


an exhaustive exarainat f 


m of ali the leading diction- 


aries, yours was selected in preference to any other. | Rev. 8. W. Miles a bs. Saltsburg, 

Asan unabridged dictionary, your work teaves nothing | [p all respects a work that ev t and home 
to be desired; ant the profusion of encyolepmdic mat- should possess.—Gev. Gee, T. Wernres of ‘ J. 

ter, teres, yet som pres ensive, covering thousands of 


The Encyclopedic Dictionary opens the dicti 


important topice, saves many a long search through the 
m we qumberesane ¢ enc yclopwedias.-Kimer E,. Lacey, | *" which may sere © Conte . the Standard 
Chaérman Course a dy Com, St. Leuls Beard of | tbe International.— or orld 
Kducation. It forms a perfect pon he - unowledge end 

i have Webster, Worcester, and the Century, and for Te yt an encyclopedia as well as a dictionary. 
Encyclopedias [| have the Gritannica and Appleton’s. ve more sete.—Kev. tieorge Patterson, 
The Encyclopedic Dictionary is a magnificent substi- | D.D., New Glasgow, Nova Scotia. 
tute for all of them.—J4. H. Atweed, Beq., Attorney- A marvel of condensation—a pepe to every watent— 
at-Law, Leavenworth, Kan Rev. Uliver Crane, D. . -L. D., Bosto 


serves the purpose of » Extensive in information mpeachabie ~ accuracy. 
Christian Herald, New —Public Ledger, Philedeiphia. 


Books guaranteed as represented or money refunded if returned within ten days. 
ro CET THIS CREAT WORK Send $2 by post-office order, ex order, or check, and the 


complete re ference |ibrary.— | 


HOW. T 

. handsome volumes wi rwarded Every month thereafter send n the same manner, unti! the 
sum f ‘be i ade rstand, the whole set of 4 volumes is sent when the first $2 is paid; thus you have the 
use of them whil le paying the balance, at the rate of 7 cents per day. All freight or express charges must 
maid by ‘par thaser. Any one wi shing to pay cash for the complete set, may deduct Sere cent. ond cand $14.40. 
ah s allowance ils practical ly the cost of Keeping the account if purchased on easy term: ¥e refer to any com- 
mercial agency ofr any bank in Philadelphia. ton paper. 


Pamphiet of BO specimen pages free on receipt of 6 cents to pay postage. Address 


SCENTS Wanrep] SYNDICATE PUBLISHING COMPANY, 














which time the 









Scientific American, 


[Novewoer 2, 1895. 


a ad 











 Iedetvement THE >. Gueen or tHe Acc."* em. 


ree New Model 


smith Premier 


Typewriters 


——"Nos. 2, 3 ano 4 


HAVE YOU EXAMINED THEM ? 
Many Improvements Heretofore Overlooked by Other Manufacturers. 


Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, N. Y4 U.S.A. 


Branch Orrices in TwENTy-Nine Principa Cities in THE UNITED STATES. 








Al & Price ssirs rast 


PRIESTMAN SAFETY Oil ENGINE 


Of operation.”—Franklin Inst. 
ame NOT Gasoline 


NGINEER 
Economical, Simple, Safe, Au- 
tomatic. For EB tric Light- 
ing, Pumping, Milling, ete. 

PRIESTMAN & COMPANY, inc. 
Front and Tasker Streets, -- Philadelphia 





NEITHER 


PED 


WE ARE BUILDING . 


The Celebrated 


"HORNSBY-AKROYD' 


a——_—QOlL ENGINE 
The De La Vergne Refrigerating Machine Co. 


Foor £. 136TH Sreecr, NEW YORK. 


Wheel < @ 





Time! 


me | RUMP” WATCH picvcrers| 





Js just what every wheelman needs, 
holder complete, it costs but $3.00 . 
Fits handle or cross bar. Warranted in 
every particular, For sale by ore —_ 
Send for catalogue No. 60 


THE WATERBURY WATCH co., 





With | 


rep for Ka 


ENGINES, snake Boilers Second: hand” 


fh LIMBS 





ARTIFICIAL 
Free Catalog. Geo. RB. Fuller, 
Box 2180, 2150, Rochester, N.Y. 








Makes 
pictures 
large enough to be good for contact 
printing and good enough to enlarge 
to any reasonable size, 
Sanaa st, 

EASTMAN KODAE 0O0.,; 


Sample photo and booklet 
Wate hams. ROCHESTER, N.Y. 


‘There is hardly a US USE OF POWER 





1.50 










evaton 


“CHARTER” 


fee a uate — 





oline. 
CHARTER GAS ENGINE CO., P. 0. Box 148, ith i. 





WATERBURY, CONN. 


BB 


~)* 
: 


© nd 


te cate ueve te bed thas oxy dake and i ab enpertey 
We use pounds of crucible steel where others use ounces. 


OVERMAN WHEEL COMPANY, 


Makers of Victor Bicycles and Athletic Goods. 
BOSTON. NEW Yt YORK. DETROIT. DENVER. | Paciric Coast: SAN FRANCISCO, LOS ANGELES. PORTLAND. 


+ + you are going to buy a bicycle in 1896, examine 


= 








— ety 








JS Wanrep ron FINE TOOLS im EvERY SHop, 


snl" C.ELBESLY & co. 


CHICAGO, ILL.USA.—_ 


























un _ 237 So. Eighth St., Philadelphia, Pa. 





The Only Perfect 
Pulverizer of all Re- 





fractory Substances. 





tons per hour on Portland 
ing on hardness of material 
product. Grinds from 30 


MO JOURNALS IN GRINDING CHAMBER. 









GRIFFIN 
MILL 


Will work either wet or dry, and deliver a finished product. 
Capacity, 3 to 4 tons per hour on Phosphate Rock ; 


BALL RIGIO ON SHAFT HAVING DIRECT POSITIVE ACTION ON 








1% to2 
Cement, Quartz, or Ores, depend- 
to be pulverized and fineness of 
to 250 Mesh with equal facility. 




















PERENT MATERIALS WITH POSITIVE SUCCESS 


scriptive pamphlet 








BRADLEY PULVERIZER 








ANTEED IN EVERY RESPECT, BOTH AS TO CONSTRUCTION AND CAPACITY. FIRST COST, WEAR, AND 
OPERATING EXPENSE MUCH LESS THAN STAMP MALLS. LARGE HUMBER OF MALS IN USE ON De 


Correspondence solicited, and illustrated de- 


CO., 92 STATE STREET. BOSTON. 





AMOUNT OF PRODUCT. IT 1S ABSOLUTELY GUAR- 


















furnished on application to 











The 
American 


Bell Telephone | 
- Company, 
125 Milk Street, | 
Boston, Mass. 
This Company owns Letters- 


Patent No. 463,560. granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 


Microphone Transmitters 


er contact Telephones. 























